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�
INTRODUCTION





This document summarizes fish passage activities that occurred at Bonneville Lock & Dam from 1 November 1997 through 31 October 1998.  This 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 (weekly) 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 Plan1.  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.  There are four adult fish ladders for upstream migration, one at PH1, one at the south end of the spillway, one at the north end of the spillway and one at PH2, and two Juvenile Bypass Systems for downstream migration, one at each powerhouse. 





	Acronyms and jargon are used freely in this report.  The reader can find definitions in the glossary.





FISHWAY OPERATION AND ACTIVITIES


	


Fish Passage Plan (FPP) Out of Criteria Events 





The following are the results of project operations daily fishway inspections for 1998.  Project biologists are required to conduct at least three inspections per reporting week.  Control room operators inspect fishways daily.  The following table shows the FPP item, the number of times the item was found in criteria and the percentage (rounded to the nearest tenth) of times the item was reported in criteria.  An asterisk after the event indicates an explanation following the table.  The following data is based on a total of 167 inspections from 1 November ’97 to 31 October ’98.








FPP Item�
Number of Times Reported In Criteria�



% of Time In Criteria�
�
Head on FV1-1 Intake�
165�
98.8%�
�
Head at PH1 S. Collection Chan.�
165�
98.8%�
�
PH1 Gate 2 Position�
*�
*�
�
PH1 Gate 9 Position�
164�
98.2%�
�
PH1 Gate 21 Position�
165�
98.8%�
�
PH1 Gate 58 Position�
166�
99.4%�
�
PH1 Gate 62 Position�
159�
95.2%�
�
PH1 Gate 64 Position�
164�
98.2%�
�
PH1 Collection Channel Velocity (<1.5 fps)�
163�
97.6%�
�
PH1 Collection Channel Velocity Meter (not working)�
111�
66.5%�
�
A-Branch Diffusers�
162�
97.0%�
�
Depth Over Weir at A-Branch�
*�
*�
�
Depth Over Weir at B-Branch�
*�
*�
�
Head at FV3-7�
165�
98.8%�
�
Head at FV3-9�
166�
99.4%�
�
PH1 JBS Depth Over Screen�
*�
*�
�
PH1 JBS Downwell Elevation�
*�
*�
�
PH1 JBS Head Across Orifices�
*�
*�
�
�



FPP Item�
Number of Times Reported In Criteria�



% of Time In Criteria�
�
PH1 I&T Sluiceway Chain Gate Depth�
165�
98.8%�
�
Head at B-Branch�
165�
98.8%�
�
Head at FV5-9�
164�
98.2%�
�
Depth Over Weir at CI Ladder�
152�
91.0%�
�
Head at CI Entrance�
166�
99.4%�
�
CI Diffusers�
164�
98.2%�
�
PH2 NUE Gate Position�
164�
98.2%�
�
PH2 NDE Gate Position�
164�
98.2%�
�
PH2 SUE Gate Position�
166�
99.4%�
�
PH2 SDE Gate Position�
166�
99.4%�
�
Head at PH2 NUE Gate�
166�
99.4%�
�
Head at PH2 NDE Gate�
166�
99.4%�
�
Head at PH2 SUE Gate�
164�
98.2%�
�
Head at PH2 SDE Gate�
164�
98.2%�
�
Depth Over PH2 Weir 37�
*�
*�
�
Depth Over PH2 Weir 38�
*�
*�
�
PH2 Collection Channel Velocity Meter (not working)�
131�
78.4%�
�
PH2 JBS Channel Elevation�
165�
98.8%�
�
PH2 JBS Downwell Elevation�
166�
99.4%�
�
PH2 Head at Fish Unit 1�
164�
98.2%�
�
<3 Fishway Inspections Completed Per Week�
162�
97.0%�
�
Gull Lines�
*�
*�
�



PH1 Gate 2 Position: The gate was taken out of service early in the reporting period.  Divers found that the guides were too wide in some spots allowing the gate to slip out of its guides or bind-up.  It required the top three leaves of the gate to be removed.  As a result, gate 1 was operated in conjunction with gate 2 until repairs were completed on 9 March.


Depth over weirs at A and B-branch: Water depth over these weirs was observed out of criteria occasionally this reporting year.  The decision was made in fall ’97 to measure the depth down the two branches.  Previously, it was measured at the first mainstem weir below the Bradford Island count station.  The change was later implemented in the ’98 FPP.  Consequently, water levels were calibrated from the first weir and not down the branches causing water to exceed the 1.0’ or 1.3’ (depending on time of year) criteria by approximately .1’ occasionally.


PH1 JBS Depth Over Screen: During PIT tag sampling, water levels are often adjusted to provide optimum operating conditions for the flat plate detector.  This often creates water levels that can vary from Fish Passage Plan criteria.


PH1 JBS Downwell Elevation: During PIT tag sampling, water levels are often adjusted to provide optimum operating conditions for the flat plate detector.  This often creates water levels that can vary from Fish Passage Plan criteria. 


PH1 JBS Head Across Orifices: During PIT tag sampling, water levels are often adjusted to provide optimum operating conditions for the flat plate detector.  This often creates water levels that can vary from Fish Passage Plan criteria. 


Depth Over PH2 Weirs 37 and 38: Water depth over these weirs was observed out of criteria occasionally this reporting year.  Water depth exceeded the 1.0’ or 1.3’ (depending on time of year) criteria by approximately .2’ due to AFC&MF operations (weir 38 is controlled from within the AFC&MF and sometimes requires adjusting) and shad and debris build-up on the weir 37 bleed off valve intake screen.  


Gull Lines: Gull lines are in place at the PH1 tailrace, the spilling basin, and at the PH2 tailrace.  The lines are primarily affected during the winter months due to icing.  Repairs are typically made at the beginning of the March 1 fish passage season following freezing temperatures.  By the end of the ’98 season, there were two lines down at PH1, five at the spilling basin, and two at PH2.  Only two of these lines were down next to one another at the spilling basin.  Consequently, the effectiveness of the lines due to the small gap was not believed to be affected and no mid season repairs were necessary.   


Auxiliary Water System (AWS) Closures





  The AWS’ were closed for trashrack cleaning on several occasions during the 1997-1998 reporting year.  Most closures were short in duration: lasting an average of 30 minutes.  AWS trashracks were usually cleaned once each week with more frequent cleanings during winter and the spring freshet.     


Fish Unit Outages





Fish Unit 1 was out of service from 29 November 1997 until 28 January 1998.  It was taken out of service to facilitate PH2 ladder dewatering.  The second powerhouse fishway and auxiliary water supply from fish unit 1 were returned to service on 29 January.  


Fish Unit 2 (F2) was out of service from  29 October 1997 until 28 May 1998.  The unit was unstacked for generator testing and stator repair.


Fish units 1 and 2 were out of service at other times during the year to “float” trash away from the trash racks.  When fish units were shut down and an adjacent unit operated, trash pulled away from the fish unit trashracks.  This process helped prevent debris and silt from accumulating in front of the fish units.  Most of the unit outages associated with the floating of trash and debris lasted from midnight to 0300 to minimize the impact on adult fish passage.  However, increased debris loads during November 1997 to late February 1998 led to shutdowns lasting from approximately 1800 to 0300. 


Fish Facility Outages and Maintenance





14 Nov 97 - 28 Jan 98		PH2 PCC between units 11 and 12 maintenance


25 Nov 97 - 26 Mar 98		AFC&MF annual maintenance


2 Dec 97 - 28 Jan 98		PH2 fish ladder and UMT annual maintenance


3 Dec 97 - 28 Jan 98		PH2 PCC north monolith annual maintenance


5 Dec 97 - 28 Jan 98		PH2 north monolith AWS maintenance


17 Dec 97 - 29 Jan 98 		PH1 DSM flow reversed for dewatering screen repairs


29 Jan 98 - 5 Feb 98		Cascades Island annual maintenance


2 Feb 98 - 10 Mar 98		PH1 A-branch fish ladder annual maintenance


2 Feb 98 - 25 Feb 98		PH1 B-branch fish ladder annual maintenance


�
Fish Facility Outages and Maintenance Cont’d





17 Feb 98 - 19 Feb 98		PH1 DSM annual maintenance


5 Mar 98 - 12 Mar 98		PH1 DSM flow reversed for trash sweep repairs


15 Oct 98 			PH2 DSM for PH2 JBS improvements 


21 Oct 98			PH2 UMT for PH2 JBS improvements





Turbine Outages and Dewaterings (includes outages of at least 24 hours) 





Date			Unit	Reason for Outage


			


01 Nov 97 - 06 Nov 97	3	Trash racks plugged


01 Nov 97 - 31 Oct 98	4	Major rehab contract


01 Nov 97 - 31 Oct 98	6	Stator failure/ Rehab


01 Nov 97 - 28 May 98	F2	Unstack unit/Winding repair


12 Nov 97 - 18 Nov 97	3	Surface collector prototype


12 Nov 97 - 18 Dec 97	18	4 year overhaul


18 Nov 97 - 19 Nov 97	SS	Stone slip rings


29 Nov 97 - 29 Jan 98	F1	Fishway/Fish unit annual maintenance


09 Dec 97 - 22 Jan 98	SS	Wiped out thrust bearing


15 Dec 97 - 16 Dec 97	10	Annual inspection


17 Dec 97 - 18 Dec 97	9	Annual maintenance


03 Jan 98 - 09 Feb 98	17	Drilling in gateslot- DSM auxiliary water


05 Jan 98 - 23 Feb 98	8	VBS guide modifications


05 Jan 98 - 02 Feb 98	16	Contractor drilling in gateslots


27 Jan 98 - 28 Jan 98	7	Semi annual maintenance


17 Feb 98 - 19 Feb 98	12	Excitation trouble


13 Mar 98 - 24 Apr 98	8	Spring Creek release (no VBS or STS)


16 Mar 98 - 31 Mar 98	12	Contract modification


02 Apr 98 - 04 Apr 98	3	Install transducers to trash racks


03 Apr 98 - 10 Apr 98	13	Core drilling 13A slot/STS inspection


06 Apr 98 - 07 Apr 98	5	Install transducers to trash racks


16 Jun 98 - 19 Jun 98	8	ESBS inspection/semi annual maintenance


22 Jun 98 - 03 Aug 98	16	4 year overhaul 


13 Jul 98 - 15 Jul 98	2	Bank ½ inspection/semi annual maintenance


20 Jul 98 - 21 Jul 98	11	Bank T-11 inspection


20 Jul 98 - 21 Jul 98	12	Bank T-11 inspection


20 Jul 98 - 21 Jul 98	13	Bank T-11 inspection


20 Jul 98 - 21 Jul 98	14	Bank T-11 inspection


22 Jul 98 - 23 Jul 98	15	Bank T-12 annual maintenance


22 Jul 98 - 23 Jul 98	17	Bank T-12 annual maintenance


22 Jul 98 - 23 Jul 98	18	Bank T-12 annual maintenance


03 Aug 98 - 21 Aug 98	5	Blade inspection


03 Aug 98 - 13 Aug 98	7	Bank 7/8 maintenance


03 Aug 98 - 13 Aug 98	8	Bank 7/8 maintenance


01 Sep 98 - 31 Oct 98	15	Unit differential


02 Sep 98 - 03 Sep 98	F1	Exciter breaker


02 Sep 98 - 03 Sep 98	3	Dive operations for surface collector


04 Sep 98 - 09 Sep 98	5	Dive operations for surface collector


�
Turbine Outages and Dewaterings (includes outages of at least 24 hours) Cont’d 





Date			Unit	Reason for Outage





04 Sep 98 - 08 Sep 98	13	Exciter breaker problem


21 Sep 98 - 24 Sep 98	9	Bank 9/10 maintenance


23 Sep 98 - 28 Sep 98	5	Index testing w/o screens


05 Oct 98 - 13 Oct 98	3	Bank ¾ warranty work


14 Oct 98 - 31 Oct 98	7	Draft tube door repair


Fish Removal





Fish passage facilities and turbine units are taken out of service and dewatered to allow for inspection, preventative maintenance, repairs, and modifications.  As facilities and turbine units are dewatered, project biologists, outside agency personnel, and other project personnel follow procedures outlined in the Fish Passage Plan and detailed in the Fish Salvage Plan to minimize impacts on fish.  Fish recovered are typically released into the forebay above the new navlock however, sturgeon are released below the dam at Hamilton Island.  The following is a summary of the number of fish that were removed during facility and turbine unit dewaterings.  Note, all fish were recovered in good condition unless otherwise noted.





Unit 4 Headgate Removal (11/5/97): Recovered 60 live sturgeon and 30 dead sturgeon.  The headgates had been in place for approximately two years due to unit 4 rehab.  Most fish recovered showed signs of malnutrition and high stress.





Unit 18 (11/13/97): Recovered 7 sturgeon.





PH2 Collection Channel Between Units 11 and 12 (11/14/97): Recovered 10 Northern Pikeminnows, 5 Suckers, 4 Sturgeon, 3 Catfish, 1 Crappie, 1 Smallmouth Bass, 1 dead Sturgeon and 1 dead adult hatchery Steelhead.





Adult Fish Collection and Monitoring Facility (AFC&MF) (11/25/97): Recovered approximately 200 Peamouth Chubs, Suckers and Northern Pikeminnows, 30 Lamprey, 8 resident Steelhead and 1 adult Steelhead.





Unit 4 (12/1/97): Recovered 8 dead and 4 live Northern Pikeminnows from draft tube and 3 Sturgeon from scroll case.





Washington Shore Fish Ladder (12/2/97): Recovered approximately 300 Lamprey, approximately 400 Peamouth Chubs, Suckers and Northern Pikeminnows and 2 adult Steelhead.





PH2 UMT (12/2/97 and 12/8/97): Recovered 15 Peamouth Chubs, 15 juvenile salmonids, 12 adult Steelhead and 2 Lamprey.





PH2 North Monolith (12/3/97): Recovered approximately 75 Peamouth Chubs, Suckers and Northern Pikeminnows and 10 Lamprey.





PH2 North Monolith AWS (12/3/97): Recovered 6 Sturgeon and 6 Catfish.





Fish Unit 1 (12/8/97): Recovered 8 Catfish, 3 Sturgeon, 2 Lamprey and one juvenile salmonid from draft tube.





PH1 DSM (12/17/97): Recovered 10 juvenile salmonids, 3 adult hatchery Steelhead and 2 Northern Pikeminnows.





Cascades Island Fish Ladder (1/29/98): Ladder was dewatered to tailwater and no fish were present.  





PH1 A and B-Branch (2/2/98, 2/3/98 and 2/4/98): Recovered 37 adult hatchery Steelhead, 26 wild Steelhead, approximately 65 Peamouth Chubs, Suckers and Northern Pikeminnows, approximately 50 juvenile salmonids and 9 Lamprey.





PH2 DSM (2/17/98): Recovered approximately 40 juvenile salmonids and 3 adult hatchery Steelhead.





Navlock (3/2/98): Recovered one adult hatchery Steelhead and one Sturgeon.





Unit 16 (6/22/98): Recovered 11 Sturgeon and 4 juvenile salmonids from draft tube.





PH1 Gatewell Dipping Prior to VBS Inspections (6/29/98-7/3/98): Recovered approximately 30 juvenile salmonids from each slot during dipping.





PH2 Gatewell Dipping Prior to VBS Inspections (7/6/98-7/8/98): Recovered approximately 15 juvenile salmonids from each slot and several adult Shad during dipping.





Unit 5 Tail logs Pulled (8/5/98): Tail logs were set but had to be pulled due to one getting stuck.  Recovered 8 live Sturgeon, 6 dead Sturgeon and 2 juvenile salmonids.





Unit 5 (8/7/98): Recovered 8 dead Sturgeon and 6 live Sturgeon from draft tube.





Unit 5 Tail logs Pulled (8/20/98): Recovered 14 Sturgeon.





Unit 15 (9/3/98): Recovered 691 Sturgeon, 28 Catfish and 2 Northern Pikeminnows from draft tube.  The project was unable to run the unit prior to placing tailogs or spin the unit at speed-no-load due to the damage.  Consequently, we were forced to handle a large number of fish which required taking a few shortcuts, including releasing the fish into the forebay.





Unit 7 (10/14/98): Recovered 2 dead Sturgeon and one live Sturgeon.





PH2 DSM (10/15/98): The PH2 DSM was dewatered prior to October 31 due to PH2 JBS improvements.  Recovered approximately 200 juvenile Shad, which included approximately 40 dead juveniles, 11 adult Steelhead, 4 adult Chinook, 2 Sturgeon, 2 Northern Pikeminnows and one jack Chinook.





PH2 UMT (10/21/98): The PH2 DSM was dewatered prior to the scheduled winter maintenance period due to PH2 JBS improvements and safety concerns.  Recovered approximately 150 juvenile Shad, 12 adult Steelhead, 10 Lamprey, 6 juvenile Chinook, 2 Carp, one adult Chinook, one mini jack Chinook and one Northern Pikeminnow.


�
STS/VBS Inspections





The Fish Passage Plan requires STS and VBS inspections.  STS inspections are to be conducted once per month, and VBS inspections are to be conducted once every two months.  Since each STS has a timer that automatically accumulates (showing elapsed time of operation), STS inspection frequency can additionally be measured by run time.  The equivalent of one month of continuous operating time is 720 hours.  Table 1 and Table 2 below show the STS inspection dates and run times, and VBS inspection dates, respectively.





Table 1.  Submersible Traveling Screen (STS) Inspections


[Run hours between inspections are shown in parentheses]





Unit �
Installation Date�
Removal Date�
Inspection Dates and Run Hours Between Inspections�
�
�
�
�
�
�
�
1�
3/2/98�
12/18/97�
4/14/98�
5/18/98�
6/18/98�
7/22/98�
8/25/98�
10/5/98�
11/3/98�
�
�
�
�
(968 hrs)�
(804 hrs)�
(738 hrs)�
(729 hrs)�
(808 hrs)�
(772 hrs)�
(693 hrs)�
�
2�
3/2/98�
12/17/97�
4/16/98�
5/18/98�
6/22/98�
7/30/98�
8/31/98�
10/21/98�
11/24/98�
�
�
�
�
(1006 hrs)�
(724 hrs)�
(834 hrs)�
(799 hrs)�
(739 hrs)�
(731 hrs)�
(812 hrs)�
�
3�
3/3/98�
12/18/97�
4/17/98�
5/21/98�
7/30/98�
10/7/98�
11/12/98�
�
�
�
�
�
�
(888 hrs)�
(754 hrs)�
(698 hrs)�
(623 hrs)�
(710 hrs)�
�
�
�
4�
no STS’ installed�
�
�
�
�
�
�
�
�
�
5�
3/3/98�
12/18/97�
5/5/98�
6/8/98�
7/14/98�
8/3/98�
11/3/98�
�
�
�
�
�
�
(1365 hrs)�
(772 hrs)�
(848 hrs)�
(360 hrs)�
(861 hrs)�
�
�
�
6�
no STS’ installed�
�
�
�
�
�
�
�
�
�
7�
3/6/98�
12/22/97�
4/20/98�
5/27/98�
7/6/98�
8/24/98�
10/14/98�
�
�
�
�
�
�
(1009 hrs)�
(742 hrs)�
(841 hrs)�
(554 hrs)�
(288)�
�
�
�
8�
no STS’ installed�
�
�
�
�
�
�
�
�
�
�
experimental ESBS’ installed�
�
�
�
�
�
�
�
�
�
9�
3/6/98�
11/16/98�
4/21/98�
5/21/98�
6/24/98�
7/23/98�
8/24/98�
10/13/98�
11/16/98�
�
�
�
(overhaul)�
(1092 hrs)�
(816 hrs)�
(704 hrs)�
(680 hrs)�
(761 hrs)�
(794 hrs)�
(822 hrs)�
�
10�
3/6/98�
12/16/97�
4/22/98�
5/20/98�
7/23/98�
8/25/98�
9/29/98�
�
�
�
�
�
�
(1118 hrs)�
(654 hrs)�
(664 hrs)�
(778 hrs)�
(814 hrs)�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



Unit �
Installation Date�
Removal Date�
Inspection Dates and Run Hours Between Inspections�
�
�
�
�
�
�
�
11�
2/24/98�
10/15/98�
4/9/98�
5/12/98�
6/11/98�
7/20/98�
9/21/98�
�
�
�
�
�
�
(1002 hrs)�
(693 hrs)�
(720 hrs)�
(752 hrs)�
(715 hrs)�
�
�
�
12�
2/24/98�
10/15/98�
3/31/98�
5/6/98�
7/14/98�
9/21/98�
�
�
�
�
�
�
�
(453 hrs)�
(683 hrs)�
(677 hrs)�
(707 hrs)�
�
�
�
�
13�
2/24/98�
10/16/98�
4/2/98�
5/27/98�
7/6/98�
�
�
�
�
�
�
�
�
(632 hrs)�
(723 hrs)�
(723 hrs)�
�
�
�
�
�
14�
2/24/98�
10/16/98�
4/6/98�
6/2/98�
8/20/98�
�
�
�
�
�
�
�
�
(714 hrs)�
(757 hrs)�
(489 hrs)�
�
�
�
�
�
15�
2/24/98�
9/2/98�
4/1/98�
6/1/98�
7/23/98�
�
�
�
�
�
�
�
(overhaul)�
(562 hrs)�
(811 hrs)�
(496 hrs)�
�
�
�
�
�
16�
2/23/98�
10/16/98�
4/8/98�
5/26/98�
6/24/98�
�
�
�
�
�
�
�
�
(891 hrs)�
(861 hrs)�
(600 hrs)�
�
�
�
�
�
17�
2/23/98�
10/15/98�
4/7/98�
5/12/98�
6/11/98�
7/16/98�
9/15/98�
�
�
�
�
�
�
(969 hrs)�
(721 hrs)�
(717 hrs)�
(712 hrs)�
(753 hrs)�
�
�
�
18�
2/23/98�
10/15/98�
4/2/98�
5/6/98�
7/8/98�
8/20/98�
10/5/98�
�
�
�
�
�
�
(851 hrs)�
732�
(737 hrs)�
(606 hrs)�
(824 hrs)�
�
�
�



PH2 STS’s were removed prior to 15 December for PH2 JBS improvements.  The units did not have 720 hours of run time prior to removal.


STS’s are typically in good condition during inspections and do not require a new screen to be installed.  The rips in the mesh are often minor and can be easily repaired when the screens are pulled for inspections.  The most common problem found during inspections is missing anchoring rivets. 


�
Table 2.  Vertical Barrier Screen (VBS) Inspections





Unit�
Inspection Dates�
�
�
�
1�
3/2/98�
6/29/98�
�
�
2�
3/2/98�
6/29/98�
9/23/98�
�
3�
3/3/98�
6/30/98�
9/16/98�
�
4�
no VBS inspection�
�
�
�
5�
3/3/98�
6/30/98�
9/16/98�
�
6�
no VBS inspection�
�
�
�
7�
3/6/98�
7/1/98�
9/16/98�
�
8�
3/23/98�
6/18/98�
�
�
9�
3/6/98�
7/1/98�
9/23/98�
�
10�
2/24/98�
7/1/98�
�
�
11�
2/24/98�
7/13/98�
�
�
12�
2/24/98�
7/13/98�
�
�
13�
2/24/98�
7/8/98�
�
�
14�
2/24/98�
7/13/98�
8/20/98�
�
15�
2/24/98�
7/13/98�
�
�
16�
2/23/98�
7/13/98�
�
�
17�
2/23/98�
7/13/98�
�
�
18�
2/23/98�
7/8/98�
8/20/98�
�



During VBS inspections this reporting year, all screens were found in good condition and did not require repairs with the exception of two screens.  On one occasion, there was a six inch tear in screen 7A and a one inch tear in 15B slot during inspections. 


�
Zebra Mussels


	


We continued to watch for the arrival of zebra mussels, but have still seen none.  The monitoring station is checked once weekly for colonization.  It is understood that it should be considered just a matter of time before they arrive in this part of the country.  Zebra mussels already cause serious problems in parts of the country where they are already established.  Therefore, we monitor for the earliest indication of their arrival so that funding programs can be developed quickly enough to deal with the problem when it becomes an issue here.


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  Operations 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 Upstream 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 NUE.


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.
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