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�INTRODUCTION



	This document summarizes fish impacting activities that occurred at Bonneville Lock & Dam from the beginning of the 1996/97 adult fish facility winter maintenance period to the beginning of the 1996/97 winter maintenance period.  The reporting period is therefore 1 December 1996 through 30 November 1997.  The report primarily summarizes weekly reports that were produced throughout the year.  



The report is required by the Corps of Engineers’ North Pacific Division as described in the Fish Passage Plan (FPP)� .  The FPP contains the following surveillance and reporting requirements.  “Project biologists shall inspect fish passage facilities at the frequencies listed in the juvenile and adult fish facilities operating criteria sections.  ……. The reports shall include: any out of criteria situations observed and subsequent corrective actions taken; any equipment malfunctions, breakdowns, or damage along with a summary of resulting repair activities; adult fish control calibrations; STS and VBS inspection; and any unusual activities which occurred at the project which may effect fish passage.” 

�

Figure � SEQ Figure \* ARABIC �1�  Bonneville Lock & Dam.



	The project and fish passage facilities are described in the Fish Passage Plan.  Details of operation are described particularly well in two COE drawings, one describing facilities at PH1 and Cascades Island� and one describing facilities at PH2�.  In summary, the project comprises two powerhouses, a spillway and two navigation locks.  The older of the two navigation locks has not operated since early 1993.  Fishways are provided for both upstream and downstream migrating fish at both powerhouses.  There are adult fishway entrances at both ends of the spillway.



	We use acronyms and jargon freely.  The reader can find definitions in the glossary on page � PAGEREF _Ref373068023 �17�.





FISH PASSAGE PLAN COMPLIANCE



FLOW DISTRIBUTION





�

Figure � SEQ Figure \* ARABIC �2� Fish Passage Efficiency (FPE)







	� REF _Ref372899565 \* MERGEFORMAT �Figure 2� shows how nearly we achieved our target FPE through the year.  The daily averages for this figure were calculated on a midnight to midnight basis.  Operators calculate it 0600 to 0600 as instructed by the Reservoir Control Center.  We don’t think the difference in methods would show much difference in daily calculations.



Through the period between 14 and 21 March, special operation was provided to protect juvenile fish released from Spring Creek National Fish Hatchery (NFH), which is about 20 miles upstream of the Bonneville Project.  	The hatchery released 7.5 million chinook on 14 March, so we began operation to achieve a target daily average FPE of 80% on the same day, using FGE values of 39% for PH1 and 50% for PH2.  Protection started on the day of release because the relatively high river flow moved the fish to the dam more quickly than in earlier years of this operation.  Spill continued after this period because river flow exceeded powerhouse demand and capacity.  



	Between 20 April and 31 August the target FPE was 80%.   FGE values were  37% for PH1 and 48% for PH2 until 1 July when they changed to 10% and 32%, respectively.	



	The chart shows that we did not meet the FPE targets.  This was because of limitations on spill.  During daylight hours the cap on spill was relatively low, usually 75 Kcfs, but sometimes a little higher.  Excessive daytime spill causes adult fish that exit the Bradford Island fish ladder to round the upper end of the Island and fall back through the spillway.  At nighttime, the cap varied through the season as necessary to prevent dissolved gas in the river below the dam from exceeding certain limits.  Through most of the season, spill was managed to maintain Total Dissolved Gas (TDG) at 120 percent as measured at Warrendale and Skamania and at 115 percent as measured at Camas/Washougal.  



	The Bonneville Dam River Flow graph in the appendix section at page � PAGEREF _Ref372902135 �20� shows how flow was distributed between powerhouses and spill through the year.  The first powerhouse was generally operated through the fish passage season as highest priority.  Spill in the chart was partially forced and partially provided to meet the FPE targets discussed above.  



	Turbines were to operate within 1% of peak turbine efficiency throughout the year as much as possible, but particularly between 15 March and 31 October according to the FPP.  BPA monitored this operation and provided reports.  So, we do not document this aspect of project operation in this report.





FISHWAY OPERATION



	Bonneville Project has a large number of fishway system components that are inspected regularly.  During a typical inspection, well over a hundred points are recorded.  These relate to turbine and spill operation and adult and juvenile fish passage facilities at the two powerhouses and the spillway.  The following information is based on a reduced number of inspections from earlier years.  Project biologists were assisted considerably this year by personnel from the Portland District Fisheries Field Unit.  With their assistance we reported results of 124 inspections in 30 weekly reports.  Some of the incidents of non-compliance listed below came from other sources, including control room records and other fishway inspectors.







	The numbers of times we reported Fish Passage Plan violations are listed below.  



�Head on FV1-1 intake	

Head at PH1 gate 1	

Head at PH1 gate 65	

Gate position: PH1 gate 9 .	

Gate position: PH1 gate 21	

Gate position: PH1 gate 34	

Gate position: PH1 gate 62	

Gate position: PH1 gate 64	

Gate position: PH1 gate 65 	

PH1 PCC channel velocity	

Depth over weir: BI jct. pool	

Depth over weir: A-branch	

Depth over weir: B-branch	

Head at B-branch entrance	

Head at Cascades Is. Entrance 	

Depth over weir at CI ladder	

Head across CI ladder guide lead	

PH1 JBS depth over screen	

PH1 JBS downwell elevation	

PH1 JBS head across orifices	

PH1 Gate-well debris	

PH1 I&T sluice chain gate depth	

PH2 gate NUE depth	

PH2 gate NDE depth	

PH2 gate SUE depth	

PH2 gate SDE depth	

Head at PH2 gate NUE	

Head at PH2 gate NDE	

Head at PH2 gate SUE	

Head at PH2 gate SDE	

PH2 PCC orifice gate position	

Depth over PH2 weir 67	

Depth over PH2 weir 38	

Depth over PH2 weir 37	

PH2 JBS channel elevation	

PH2 JBS downwell elevation	

PH2 gate-well debris	

PH2 head at main turbine units	

PH2 head at fish unit F2	

Gull lines	

�

See special discussions at the following locations.  

PH1 I&T sluiceway chain-gate depth on page � PAGEREF _Ref397188530 �13�.

PH2 downwell elevation on page � PAGEREF _Ref397188673 �13�.

Gull lines on page � PAGEREF _Ref397243805 �14�. 

	 



OTHER PROBLEM AREAS



	The FPP does not cover all areas of fishway operation.  Through the year we reported on a number of items that we considered problems, but that did not cause FPP violations.  They are listed below.



AUXILIARY WATER INTAKE VALVE CLOSURES.



	The FPP requires we keep head across adult fishway auxiliary water intake trash racks no greater than 6” and not greater than 1.5’ at turbine intakes.  To comply, it was again necessary this year to frequently close intake valves and shut off fish units, to allow trash raking.  While the intakes are closed, the associated fishways operate with just the relatively small amount of flow that passes down the ladders.  In � REF _Ref372818591 \* MERGEFORMAT �Table 1�, valve FV1-1 supplies the first powerhouse adult fish collection system; valve FV3-9 supplies the upper end of the Bradford Island ladder; FV5-9 supplies the upper end of the Cascades Island ladder; FV6-9 supplies the upper end of the second powerhouse ladder; and F1 and F2 are the small generating units that supply the second powerhouse adult fish collection system.  



	The outages were during the normal project daytime working hours except for the two fish units.  Most of the fish unit outages were taken from about midnight to 0300 hours.  This  allows debris to float off the trash racks.  This practice prevents having to shut the units down during the daytime at a time when adult fish passage would be impacted.  On a few occasions, head increased to the point that the units had to be taken down during the daytime.  

Table � SEQ Table \* ARABIC �1� Fishway auxiliary water intake valve closures for debris removal.

Auxiliary water intake�FV1-1�FV3-9�FV5-9�FV6-9�F1�F2��Number of outages��������maximum length (minutes)��������minimum length ��������average length��������





	AWS DIFFUSION SYSTEM VALVE

	FG3-5.  Throughout the adult fish passage season, A-branch diffusion system valve FG3-5 was inoperable and closed.  It would normally open when tailwater exceeds 16.7’ el.

	

	CASCADES ISLAND ENTRANCE

	Gates and guides at the Cascades Island entrance slot that opens toward the spillway were discovered seriously damaged in early February.  Most of the damage probably occurred when spill bay 18 was opened higher than normal to pass debris that accumulated upstream.  We closed the entrance with bulkheads and it was closed through the entire season until they were repaired during the 1996/97 winter maintenance season.

	  

	SPILL BAY HOISTS 

	There was a delay in repairing brakes on three spill bay hoists at the beginning of the season.  Gates at bays 6, 14 and 15 were on seal until 21 March.  At that time the gates were set and dogged in fixed positions.  Repairs were completed by 13 June.

	POWERHOUSE COLLECTION CHANNEL VELOCITY 

	The Fish Passage Plan calls for water velocity in collection channels to be 1.5 to 4.0 fps.  The location of the new velocity meter we installed at the north end of the PH1 collection was chosen because it normally is the slowest location in the fishway.  It is downstream of main entrance gates 64 and 65, and upstream of the next location were auxiliary water is added.  Also, it is behind a barrier that was installed to restrict flow from passing down into the collection channel.  This barrier has an increasing effect on channel velocity as the tailwater drops.  Even when the fishway operates normally we will often find the velocity below the FPP standard range at this location, though it will usually be acceptable at the other end of the fishway.   

	PH2 TAILWATER SENSOR  

The tailwater elevation sensor for the second powerhouse adult fishway automatic control system was out of service all winter until parts arrived and were installed on about 20 May.  Afterwards, it took some time to calibrate it.



BRADFORD ISLAND TRANSPORTED FISH RELEASE FACILITY

	The juvenile fish release facility was not used again this year.  It is not considered a desirable release location during much of year anyway because of heavy predation by big-mouth minnows.  The release conduit still has a research release hose inside it that will have to removed before the facility can be used again.



CONCLUSIONS



	PH1 DSM. We had trouble with the system that controls several components of the PH1 DSM.  Head on the orifices in the walls between the STS gate-wells and the DSM channel was often outside the FPP standard range.  Also, depth over the dewatering screen and drop between the dewatering screen and the water surface in the downwell were often outside the standard ranges.   	



Depth over weir 37.  This year, the problem most often reported was improper water depth over the PH2 weir 37.  This problem was usually caused by plugging of the screen over the bleed-off drain in the associated pool.  When the AFC&MF operates, its entrance ladder discharges into the main ladder at this location.  An equal volume of water has to be drawn away from the same pool to keep the depth over downstream weirs at the proper elevation.  The screen over this drain is in the wall of the ladder and it frequently plugs with debris.  Late in the adult shad passage season, many dead shad are drawn to the screen , causing the screen to plug more quickly.  We have a manually operated cleaning system that uses an array of air nozzles to blow material away, but even with this device, at times of the year it is difficult to keep up with the cleaning.   Another part of the problem is that the water elevation gauge is located behind the screen.  So when the screen is plugged, the controller gets a false low reading.  Improvements have been made to correct both these problems.  See the Improvements section.



Head across PH2 F2 trash racks.  It was difficult to remove debris from the trash racks of the PH2 turbine F2 intakes fast enough to keep head below the FPP limit.  This unit is located at the northern end of the powerhouse, and the forebay hydraulics tend to drop debris at this corner of the powerhouse.  Furthermore, the trash rake’s effectiveness is limited.  Much of the debris is just pushed down to a mound and some gets stuck between the bars of the racks.  Through much of the year is was necessary to shut the fish units down nightly for a few hours when adult fish don’t pass, to allow debris to float away from the racks.     



PH2 main entrance gate depth and head.  In spite of the new control system installed in 1995 we found PH2 main entrance head and gate positions out of the FPP standard ranges on many occasions in 1996.  Most of the reports were of minor amounts of variation.  A frequent cause of violations was that the gates did not go below the sills when tailwater was low enough that the gates should have been fully open.



Head at the Cascades Island entrance.   Head at the Cascades Island ladder entrance was high many times through the season.  On five occasions the problem was the controlling computer had shut down.  The other six times, the problem was or was most likely incorrect water level sensor calibration.



	Head in the PH1 powerhouse collection channel.  Head at the north end of the PH1 PCC exceeded the standard range maximum of 2’ on eleven occasions.  Twice, the reason was that the controller was out of service.  Six times the auxiliary water intake valve FV1-1 was too far open and had to be manually adjusted.  Once the problem corrected itself after a period of transition and the problem was undetermined for one occasion.  One time the problem was due to and error with the new operating controls.  When entrance gate 64 was supposed to fully open, it closed instead.  The controls were corrected. 

	Head at the south end of the collection channel was also lost of course when the control system went out as described above.  Head at the south end of the channel was also found just below 1.0’ on two occasions in March.



	PH1 entrance gate positions.  PH1 adult fishway telescoping gate entrances 9, 21, 34 and 62 were found operating too deep on 4, 3, 1 and 1 occasions, respectively.  The problems were corrected by program adjustments each time.

	Entrance gate 64 was open with less than 8’ of submergence several times.  On two occasions the control program was the problem. Twice the problem was in sensor calibration.  Once the gate was not re-energized after a contractor disabled it to conduct during the previous evening.

Entrance gate 65 was open and less than 8’ of submergence eight times through 19 June.  Part of the problem was that the new control system program was set to operate the gate at 8.0’ ( 0.5’.  The program was adjusted to keep the gate at least 8’ deep.  One time in July the gate was less than 8’ deep due to sensor calibration error.  



	Depth over ladder weirs.  We reported depth over weirs problems at several locations.  We don’t report all apparent depth-over-weir non-compliance because we believe it is not realistic to expect the same depth at locations in the ladders that vary considerably hydraulically.  See discussion at page � PAGEREF _Ref373145557 �12�.



	PH1 collection channel velocity.  The FPP standard collection channel velocity range is 1.5 - 4.0 fps.  On two occasions when we found slow velocity in the channel, the new fishway controls were adjusted to provide more opening through entrances at the south end of the channel.  On another occasion the problem was simply that the automatic controls were not reset after being turned off during sensor calibration.



	PH2 buoyant gate fishway entrances.  We reported that on two days we found second powerhouse buoyant gates stuck in position with water flowing over them.  The problem when this happens is that the submerged orifice is too deep.  The gates usually come to normal position when head is reduced on them.



	Bradford Island ladder B-branch staff gauge.  It is not listed in the table above, but throughout the year, whenever tailwater exceeded 17’, we had no staff gauge to read in the entrance pool of the B-branch ladder.  A gauge extension had not been installed through this reporting period.

	

ACTIVITIES

OPERATIONS IMPACTING FISH



	AFC&MF Operation

	The PH2 adult fish collection facility was operated continuously either in trapping or bypass mode 5 April from to 31 October.  When it was operated to trap fish a set of retractable barriers were placed across the main ladder to force all fish into the facility entrance.  This condition delays fish but is necessary to get fish where researchers can observe them. 



	PH2 Ice & Trash chute Operation

	The chute was used to supplement auxiliary water to the adult fishway starting on 3 September.  There was an unexpected impact on adult fish.  See further explanation in the Notable Items section on page � PAGEREF _Ref397358625 �14�.



CONSTRUCTION 

	PH1 Rehabilitation

	The first powerhouse was heavily involved with the first  phase of powerhouse rehabilitation again this year.  This phase involved replacing transformers and switch gear.   Turbine outages were required at various times through the season for this work, including some considered priority units for the benefit their discharge provides for fish guidance.  Coordination was done to schedule outages as well as possible to minimize impact on fish passage.  The second phase of rehabilitation involves replacing turbine runners.  Unit 6 will be upgraded first, starting in 1997.  

 

	TIE Crane

�

	Last year contractors began building a new crane needed to install and remove PH2 Turbine Intake Extensions (TIEs).  The TIEs are installed in the spring and then normally removed because they don’t appear to effect JBS FGE outside that time.  They must be removed to allow debris removal from turbine intake trash racks when required.  Before acquiring the new crane we contracted a barge crane to handle TIEs when required.

	The crane was used to lift a TIE for the first time on 9 February 1996.  The contractor continued to operate the crane as needed for TIE removal and reinstallation .  The crane was finally turned over to the Corps before the TIES were removed at the end of the season, in late July.



STS/VBS INSPECTIONS



	The Fish Passage Plan requires STS and VBS inspections.  STS inspections are to be done once per month and VBS inspections are to be once every two months.  However, STS inspection frequency can be measured by run time.  A timer on each STS automatically accumulates and shows elapsed time of operation.  The equivalent of one month of continuous operating time is 720 hours.  � REF _Ref373326484 \* MERGEFORMAT �Table 3� on page � PAGEREF _Ref373326506 �21� shows inspection dates and elapsed run times.  The one that follows, � REF _Ref373073469 \* MERGEFORMAT �Table 4�, shows VBS inspection dates.

RESEARCH

	Research activities are summarized in the Annual Fish Passage Report for 1996�.  In all, there were over 270 people at the project that were involved in fish activities in some way.  Some were only here for a short time.  Even so, the figure shows that there was a lot of activity.  The figure does not include the many Project personnel that assisted in preparation and conduct of the work.



	Agencies involved with fish studies this year were as follows.  In addition, there were a few additional sub-contractors that aren’t listed.   



Animal Damage Control unit  (ADC) of the Department of Agriculture

Columbia River Intertribal Fish Commission (CRITFC)

Confederated Tribes of the Warm Springs reservation (CTWS)

Confederated Tribes and Bands of the Yakama Indian Nation (YIN)

Corps of Engineers Portland District Fisheries Field Unit (FFU)

Corps of Engineers Waterways Experiment Station (WES) 

Fish Passage Center (FPC)

Idaho Cooperative Fish & Wildlife (ICFWRU)

National Biological Service (NBS)

National Marine Fisheries Service (NMFS)

Northwest Steelheaders Association chapters:

	Beaverton

	Chehalem Valley

	McLoughlin

	Portland

	Sandy

	Tom McCall

	Tualatin Valley

	Yamhill

Oregon Cooperative Fishery Research Unit (OCFRU)

Oregon Department of Fish & Wildlife (ODFW) 

Pacific States Marine Fisheries Commission (PSMFC)

Washington Department of Fish & Wildlife (WDFW)





FISH REMOVAL 	

	Fish passage facilities are taken out of service and drained regularly to allow inspection, preventive maintenance, repairs and modifications.  Turbines are also drained regularly.  Until this year, the first powerhouse units were drained annually especially to inspect the blades that because of their advanced age, frequently develop cracks that must be repaired. Inspection frequency is lengthened now in anticipation of runner replacement in the next few years.  The PH2 units are taken down normally on a five year cycle.  The navigation lock requires annual maintenance, usually in March. This year it wasn’t drained completely so fish handling was minimal.



	Fish Facilities winter maintenance outages in 1997:



PH2 Fish Ladder	

CI Ladder	

DSM PH1	

DSM PH2	

BI Fish Ladder	 

BI A-branch	

BI B-branch	

CI Ladder	





	The following are numbers of fish we actually removed when facilities were drained for maintenance.  It should be understood that measures are taken to minimize the number of fish that are involved.  For example, when adult fish ladders are to be drained, the auxiliary water is discontinued in advance and depth in the ladder is lowered.  Also, when facilities are drained many fish leave on their own volition so we don’t have to remove them.  We follow the procedures outlined in the FPP and detailed in our Fish Salvage Plan when we drain fish facilities and turbines.



PH2 Ladder - 27 November 1995:  About 150 adult lamprey, 200 resident river fish, 1 Chinook jack and 2 juvenile salmonids were removed from the ladder.  An estimated 20 adult steelhead were observed during the procedure but the moved down the ladder and did not have to be removed.  The UMT was drained also, and 21adult steelhead were removed from this channel.  Later, on 19 December two more adult steelhead and a lamprey were discovered still in this area and were removed in good condition.  Both steelhead had their adipose fins clipped and were heavily covered with fungus.



�





Table � SEQ Table \* ARABIC �2�  Fish found in draft tubes when turbines were drained in 1997.

Date�Unit�Sturgeon�Lamprey�Juvenile. Salmon��������������������Numbers are for all fish removed.  The numbers of mortalities are shown in respective activity descriptions.��Turbine outages



We inspected first powerhouse turbine blades up to twice per year in the past because of the frequent need to repair cracks in the aging blades.  However, all the turbine runners are to be replaced in the next few years, so we have relaxed our inspection frequency in favor of supporting the rehabilitation program. 



	

DISCUSSION



	PH1 JUVENILE BYPASS SYSTEM CONTROLS

	The automatic control system for the PH1 DSM was relatively unreliable this year.  At the same time, a new flat plate PIT tag detector that was installed this year required the water depth over the dewatering screen to be shallower than was necessary before, because of the detector’s antennas‘ limited field range.  Control requirements exceeded the capabilities of the sensors and control computer.  The risk of damaging equipment by flooding, or stranding fish by dropping water too low increased to the point that we decided to upgrade the control system before the next season starts.  See the Improvements section.

	Our primary concern in automatically controlling this system is the possibility that if the controls fail, especially when they are trying to normally keep water depth over the screen at just a few inches, fish might be stranded.  Less serious problems that result from not following some of the FPP requirements include reduced passage efficiency through the gatewell orifices, excessive air entrainment in the downwell and increased risk of flooding and damaging equipment. 

	DEPTH OVER WEIRS

	Before this year, the FPP called for 1.3’ ( 0.1’ of depth over ladder weirs throughout the year.  This year, this standard still applied during the shad passage period which is 15 May through 31 July, but it went to 1.0’ ( 0.1’ through the rest of the year.  Regardless of which standards are in effect, hydraulic conditions differ between different sections of the same ladders.  Therefore, it is not possible to meet the standards at all locations.  As long as depth is maintained within the standard range at selected locations, we don’t consider it a violation when depth is outside the range at other locations.

	SPILL PATTERNS

	During the early part of the year, hoists on spill bays 6, 14 and 15 could not operate while we waited for brake repair parts.  The Project could not always follow the FPP spill schedule.  On about 21 March, gates at these bays were set at two dogs of opening and when the schedule called for them to be in different positions adjacent bays had to be adjusted to compensate.



On 13 June the project began using a modified spill schedule that spread flow more evenly across the spillway during periods of high spill.  There was concern about possible damaging effects of cavitation near the spillway structure that occurs with heavy spill.  The schedule also had to be extended because spill exceeded the 299 Kcfs upper extent of the schedule published in the FPP.

	TIES

	A new crane to handle the PH2 TIEs was still being constructed this year.  The TIEs were left in place at PH2 over the 1995/96 winter fishway maintenance season.  They were lifted before the spring fish passage season starting on 8 February, to allow trash rack raking and then they were reinstalled.   They were pulled for the year in late July.

	PH2 JBS DEBRIS

	There were times this year that debris accumulations were very heavy, particularly in the gate-wells at the south end of PH2.  When TIEs are installed at intakes 11A and 11C an effect is to create a vortex in the forebay at 11B.  Debris normally collects at the ends of the powerhouse, so this vortex draws a lot of debris down and much of it accumulates in the gate-well.  The JBS orifice in this particular gate-well plugs frequently, so at times it is necessary to regularly close and pneumatically flush it once or twice a day.

	

	PH2 JBS DOWNWELL 

	The 1995 FPP said to keep water surface elevation in the PH2 JBS downwell as close as possible to 58.0’ msl.  In the 1996 FPP the guidance changed to “as close as possible to 57.5’  ( 0.5’.”  The wording still allowed us to keep the water surface lower than the specified range and still not consider it an FPP violation.  The elevation of the water surface in the downwell is normally kept below 57’.  It is desirable to keep the water surface high to minimize the amount of air that is drawn into the fish release conduit.  Excessive aeration may injure fish as they travel through the conduit.  It was necessary to keep water relatively low because otherwise the fluctuating nature of flow in this area would cause occasional flooding that in turn can cause the Emergency Relief Gate (ERG) to automatically open.  When that happens, water drops on the dewatering screen, potentially stranding fish.



	PH1 CHAIN GATES 

	Overflow gates allow flow into the PH1 ice & trash sluiceway from the forebay.  Project personnel call these chain gates because they are positioned by being suspended by chains attached to each side of the gate.  The FPP calls for gates at turbine intake slots 7A and 10C to be set 3.5’ and 2.5’ respectively, below the “daily expected forebay elevation.”   These openings serve to pass juvenile fish. The forebay elevation fluctuates and to adjust the gates requires use of a crane and crew.  So, the gates are often not set in the optimal positions.  

	The table above that summarizes FPP violations (page � PAGEREF _Ref397249495 �3�) does not show a number for the times the gates were out of compliance.  These gates are usually out of compliance and to improve their operation would require either a crane crew assigned to making adjustments frequently or installing a more easily used or automatic operating system.  See the Recommendations section. 



GULL LINES

The Department of Agriculture Animal Damage Control unit installed a new network of stainless wires over the both tailraces and the spill basin this year.  Lines were installed starting on 24 June 1996 at PH1.  This replaces the braided dacron fishing lines that we installed in these locations in the past.  We found it very difficult to maintain the dacron lines.  



 ZEBRA MUSSELS

	We continued to watch for the arrival of zebra mussels.  We have still seen none.  We understand that we should consider it just a matter of time that they arrive in this part of the country.  They already cause serious problems in parts of the country where they are already established.  We monitor for the earliest indication of their arrival so that funding a programs can be developed quickly enough to deal with the problem when it becomes serious here.



	FISHWAY WATER TEMPERATURE

We relayed ladder water temperatures taken by the Corps’ Fisheries Field Unit in our weekly reports through the year.  In general, they still have not found large temperature differences between different locations at Bonneville Project.  They wrote a summary report that includes Bonneville, The Dalles and John Day dams.�

	

NOTABLE ITEMS



This was a year of unusually high river flow.  The tailwater reached at least 37.5’ el. At the second powerhouse and this was the highest the water has risen since the second powerhouse was constructed.  Several unusual conditions occur when tailwater is high including the following:

PH2 adult fishway buoyant entrance gates rise so high that they contact bulkheads that are stored above them.  This causes the gate orifice to become more submerged than normal.







IMPROVEMENTS

	

PIES item 9 was completed.  PH1 entrance gates 1, 2, 64 and 65 were reconstructed during the 1995/96 winter maintenance season.  The work was made more difficult by the unusually high tailwater elevation and bad weather.   



PIES item 16 were completed.  Fishway controls for the PH1 powerhouse collection channel and parts of the Bradford Island ladder were upgraded.



First powerhouse JBS controls were upgraded.  Water level sensors and the system controller were upgraded starting at the end of the 1996 season.  Control will be more reliable and will accommodate the closer control tolerances required in operating the new PIT tag detector.



NMFS installed a flat plate PIT tag detector in the PH1 DSM.  The tank that had been used for juvenile fish sampling was replaced by a new one of similar design but made of fiberglass and PIT detector antennas were installed on its top.  The tank can be used with the top raised to collect fish or with the top down to detect tagged fish as they pass over it.  Testing began in early March.

 

RECOMMENDATIONS

	

Bonneville project should maintain staffing and a commitment to having fishways inspected at least five days per week by fish biologists or biological technicians.  This commitment should extend to completion of weekly and annual reports, also.



Bonneville project should renew its management of a Fish Facility Improvement Plan.  This would help us better identify and prioritize potential improvements for fish passage and safety.  It would also facilitate better participation by off-project entities.



Install an automatic window cleaner at the Bradford Island fish counting station.  The current practice of cleaning manually with a brush is disruptive to fish passage.  An automatic cleaner could be used at times of the day that cause the least impact. 



Install automatic trash raking systems on auxiliary water supply intake trash racks.  Our current practice of cleaning them manually requires that the intake valves be closed during working hours.  Automatic systems could be used at night when adult fish are relatively inactive.



We support the recently initiated program to identify ways to reduce the amount of debris that accumulates and is drawn into the PH2 fish units.



Remove the valve at PH2 pool above weir 67 that used to supply water to compensate for water drawn into the old interim adult fish trap.  Remove the associated grating in the ladder where that water was added to the fishway.  It tends to strand fish when the ladder is drained.



The 1997 Fish Passage Plan calls for velocity measurement in the UMT.  A new meter should be installed.



When VBSs are inspected, it is required that we remove fish from the associated gate-well first.  This is a time-consuming operation that could be avoided with the use of a temporary VBS.  The temporary VBS would slide into place next to the normally used screen so fish would not escape the gate-well while the VBS is raised for inspection, cleaning and repair.



Bonneville project should acquire a video inspection device like the one developed for John Day dam.  This would make required inspection of JBS components more quickly done, with less labor and would eliminate the requirement to shut the associated generating unit down during inspections.



PH1 ice and trash sluiceway chain gate operation should be automated.  Just installing hoists on the two gates that are specified in the FPP would eliminate a large number FPP violations each year.  



Modify FPP … 

PH2 sluice chute.

Relax the requirement to rake FV1-1 trash racks ….

More clearly define biologist inspection frequency. 

�GLOSSARY



AFC&MF	Adult Fish Collection and Monitoring Facility.  The building attached to the second powerhouse main fish ladder where adult fish are trapped for monitoring or removal.

BiOp	Biological Opinion.

BON	Bonneville Lock & Dam.

Downwell	This is a component of both powerhouse Juvenile Bypass Systems.  It is the opening that water and fish drop into after excess water is drawn away through the dewatering screen.  It is the beginning of the conduit that delivers fish around the dam to the tailrace. 

DSM	Downstream Migrant transportation channel.  The channel in the juvenile fish bypass system that transports fish from the gate-well orifices to the downwell.

CRITFC	Columbia River Intertribal Fish Commission.

FFU	Fisheries Field Unit.  Unit in the Corps of Engineers’ Portland District Construction, Operations and Readiness Division that conducts fish related evaluations and monitoring.

FGE	Fish Guidance Efficiency.  Proportion of fish entering turbine intakes that are guided into the juvenile bypass system.

Forebay	That area of a reservoir immediately upstream of a dam.

FPC	Fish Passage Center.

FPE	Fish Passage Efficiency.  Proportion of juvenile fish that pass the dam by non-turbine routes.

FPP	Fish Passage Plan.

JBS	Juvenile Fish Bypass System.	

Kcfs	thousand cubic feet per second. 

NDE	North Downstream Entrance.  See NUE.

NUE	North Downstream Entrance.  Refers to one of the four large overflow weir adult fishway entrances at PH2.

NFH	National Fish Hatchery

NMFS	National Marine Fisheries Service.

NPP	Corps of Engineers, North Pacific Division, Portland District.

ODFW	Oregon Department of Fish & Wildlife

OOS	Out Of Service.

PCC	Powerhouse Collection Channel.  The part of the powerhouse adult fishway that fish swim through to reach the base of the fish ladder.

PH1	Bonneville First Powerhouse.

PH2	Bonneville Second Powerhouse.

Project	Bonneville Lock & Dam.

SDE	South Downstream Entrance. See NDE.

SUE	South Upstream Entrance.  See NDE.

STS	Submersible Traveling Screen.

Tailwater	That portion of a river immediately downstream of a dam or powerhouse.

TIE	Turbine Intake Extension.

Tule	Early spawning fall chinook.

UMT	Upstream Migrant Transportation channel.  This is the channel (mostly underground) that passes through the second powerhouse and connects the Cascades Island ladder to the PH2 ladder.

VBS	Vertical Barrier Screen.

WDFW	Washington Department of Fish & Wildlife.

�









APPENDICES





�FLOW AT BONNEVILLE DAM, 1997.



�STS INSPECTIONS



Table � SEQ Table \* ARABIC �3�  STS inspections, 1997.

Unit�Install�Remove�Inspection Dates and run-hours between��1�����2�����3�����4�����5�����6�����7�����8�����9�����10�����11�����12�����13�����14�����15�����16�����17�����18�����Inspection frequency target is 1 run-hour month.  One month equals 720 hours of run time.��

In-season STS Repairs, 1997.



DATE	    INTAKE SLOT	REPAIRS or PROBLEMS







�

VBS INSPECTIONS





Table � SEQ Table \* ARABIC �4� VBS Inspections, 1997.

Unit�Inspection Dates��1���2���3���4���5���6���7���8���9���10���11���12���13���14���15���16���17���18���





DATE		SCREEN SLOT	REPAIRS/PROBLEMS





�AFC&MF Operation.

�CHRONICLE



�1996

������������������������������

1997

6 Jan�CI entrance pool is drained, again��21 Jan�PH1 DSM is drained��22 Jan�BI ladder is drained��27 Jan�PH2 unit F2 goes OOS��27 Jan�PH2 I&T chute supplements flow��11 Feb�PH1 collection south of unit 2 is drained��25 Feb�Mtg.: BRD juvenile fish tracking��17 Mar�Mtg.: CRITFC/ODFW stock ID��17 Mar�Mtg.: UI adult fish tracking��18 Mar�Mtg.: Squawfish control��27 Mar�Mtg.: PH2 I&T chute study��28 Mar�Annual fish counter seminar��8 Apr�Mtg.: TD survival study��30 Jun�Mtg.: Lamprey counting��31 Aug�Spill for fish ends for the year��31 Aug�CPT Steve Cade leaves BON fish unit��1 Sep�Bomb threat closes project��4 Sep�KOIN TV visits BON fishways��Oct�PH2 FB is dredged���������������������������������������������������������������������
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