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Change Form # & Title:	18LWG005 – JBS Upgrade	 
Date Submitted: 		May 14, 2018		
Project: 			Lower Granite Dam				
Requester Name, Agency: 	Elizabeth Holdren and Stephen Hampton, LWG Fisheries	 
Final Action:			APPROVED 6/14/18	
FPP SECTION: 
LWG multiple sections.
JUSTIFICATION FOR CHANGE: 
Makes necessary updates relevant to the upgraded juvenile bypass system (JBS).
PROPOSED CHANGES:  
See pages below for proposed edits to existing FPP text in track changes. 

COMMENTS:


DRAFT 2017 Fish Passage Plan		Little Goose Dam
RECORD OF FINAL ACTION:   Approved at FPOM 6/14/18
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	Project Acronym*
	LWG

	River Mile (RM)
	Snake River – RM 107.5

	Reservoir
	Lake Lower Granite

	Minimum Instantaneous Flow (kcfs)
	Dec–Feb: 0 kcfs \ Mar–Nov: 11.5 kcfs

	Forebay Normal Operating Range (ft)
	733’ – 738’

	Tailrace Rate of Change Limit (ft/hr)
	1.5’/hr

	Powerhouse Length (ft)
	656’

	Powerhouse Hydraulic Capacity (kcfs)
	130 kcfs

	Turbine Units (#)
	6 (Units 1-3 BLH Kaplan; Units 4-6 Allis Chalmers Kaplan)

	Turbine Unit Generating Capacity (MW) 
	Rated: 810 MW (135 MW/unit) \ Maximum: 930 MW (155 MW/unit)

	Gatewell Orifices
	36 orifices (2 per gatewell = 6 per unit). 3518 w/10” diameter; 18 w/14” diameter (5A)

	Spillway Length (ft)
	512’

	Spillway Hydraulic Capacity (kcfs)
	850 kcfs

	Spillbays (#)
	8

	Spillway Weirs (#)
	1 Removable Spillway Weir (RSW) in Bay 1

	Navigation Lock Length x Width (ft)
	650’ x 84’ (Usable Space)

	Navigation Lock Max. Lift (ft)
	105’

	FISH STRUCTURE/OPERATION START DATE

	Transportation Research Program – NMFS **
	1975

	Submersible Traveling Screens (STS)
	1978

	Extended-Length Submersible Bar Screens (ESBS)
	1996

	Juvenile Fish Transportation Program – Corps **
	1981

	Removable Spillway Weir (RSW)
	2003

	Adult Fish Counts 
	1969 (North Shore); 1975 (South Shore)



1.1. Juvenile Fish Passage.
1.1.1. Juvenile Fish Facilities. The juvenile fish facilities at Lower Granite Dam consist of a bypass system and juvenile transportation facilities. The bypass system contains Extended-length Submersible Bar Screens (ESBS) with flow vanes, improved modified balanced flow Vertical Barrier Screens (VBS), gatewell orifices, a collection channel running the length of the powerhouse, primary and secondary dewaterers (PDW and SDW), ‘full-flow’ PIT-tag detection system, and a bypass pipe transport flume with a switch gate to direct fish to the collection and transportation facilities or directly to back to the river via the primary bypass pipe.  The bypass system also contains an emergency bypass route at the upstream end of the PDW that allow fish to be returned to river in the event that the PDW or transport flume upstream of the switch gate become unsuitable for fish passage. The transportation facilities include an water supply system upwell and separator structure to separate juveniles from the excess water and adult fish, raceways for holding fish, a distribution system for distributing the fish among the raceways or to the barge or back to the river, a sampling and marking building, truck and barge loading facilities, and PIT-tag detection and diversion systems. Maintenance of juvenile fish passage facilities that may impact juvenile fish or facility operations should be conducted during winter maintenance.

1.2. Adult Fish Passage.
1.2.1. Adult Fish Facilities. Adult fish passage facilities at Lower Granite Dam are made up of one south shore fish ladder with two entrances, a powerhouse collection system, north shore entrances with a transportation channel underneath the spillway to the powerhouse collection system, and an auxiliary water supply system. The powerhouse collection system is comprised of four operating floating orifices, two downstream entrances and one side entrance into the spillway basin on the north end of the powerhouse, and a common transportation channel. Four of the floating orifices and the two downstream entrances at the north end of the collection system are operated. North shore entrances are made up of two downstream entrances and a side entrance into the spillway basin with the two downstream entrances normally used. Auxiliary water is supplied from the tailrace by three electric pumps, as well as from the forebay through diffuser-14.  When the juvenile bypass system is in operation, excess drainage water from the primary dewaterer (PDW) can be directed into the auxiliary water supply pump chambers. Two pumps are normally used to provide required flows. Four weirs in the upper end of the ladder were outfitted with PIT-tag detectors in early 2003. Additional temporary full and half duplex PIT-tag detectors were installed in the lower weir section upstream of the south powerhouse entrance and in the forebay exit tunnel in 2016. The temporary detectors will be maintained for the life of the current equipment.  Maintenance of adult fish facilities is scheduled for January–February to minimize impacts on upstream migrants.

2.3.1 Juvenile Facilities – Winter Maintenance (December 16 – March 24).
2.3.1.3. Collection Channel. 
i. Make-up water valves and float control equipment maintained and capable of operatingonal when needed.
ii. Orifice lights operational.
iii. Orifices clean and valves operating correctly.
iv. Orifice cycling and air backflush system operational.
1. Primary Dewaterer (PDW) and Flume
i. Inclined floor screens clean and in good condition with no damaged panels and no gaps between screen panels.
ii. Cleaning brush and air burst systems maintained and operating correctly.
iii. Overflow weirs should be maintained, tested and operating correctly.
iv. All valves operating correctly.
v. Baffle boards under inclined screen in good condition, placed appropriately to balance screen approach velocity, and securely attached.
vi. Flume interior should be smooth with no rough edges and expansion joints in good operating condition.
vii. Maintain ‘full-flow’ juvenile PIT-tag system as required.  Coordinate with PSMFC.
viii. Switch gate maintained and in good operating condition.
2.3.1.3. Transportation Facilities.
i. Flume switch gate maintained and in good operating condition.
ii. Flume interior smooth with no rough edges and expansion joints in good operating condition.
iii. Secondary dewaterer (SDW) clean and in good condition with no damaged panels or gaps between screen panels, air burst system maintained and operating correctly, valves and weirs maintained, tested and operating correctly.
iv. Water supply throttling valve and drain 42" and 72" sluice gates maintained and operating correctly for facility water supply requirements.
v. Inclined screen clean and in good condition with no holes or damage to mesh, gaps around screen, or missing silicone. 
vi. Perforated plate for porosity control at separator smooth with no rough edges.
vii. Wet separator and fish distribution system maintained and ready for operation.
viii. Brushes and screens on crowders in good condition; no holes or rough edges.
ix. Crowders maintained, tested, and operating correctly.
x. All valves, slide gates, and switch gates maintained and in good condition.
xi. Raceway etainer tail screens in place with no holes in screens or sharp wires protruding.
xii. Barge and truck loading pipes should be free of debris, cracks, or blockages and barge loading boom maintained and tested.
xiii. All sampling equipment should be maintained and in good operating condition prior to watering up the facilities.
xiv. Maintain juvenile PIT-tag system as required (see Columbia Basin PIT-tag Information System, General Gate Maintenance and Inspection, Walla Walla District, February 2003). Coordinate with PSMFC.
xv. Mini- and midi-tanks maintained and in good operating condition.



2.3.2. Juvenile Facilities – Fish Passage Season (March 25 – December 15).
2.3.2.1. Forebay Area and Intakes.
iii. If a visible accumulation of contaminating substances (e.g., oil) is detected in a gatewell and cannot be removed within 24 hours, the gatewell orifices shall be closed immediately and the turbine unit shut down within one hour until the material has been removed and any problems corrected. A preferred method for removing oil from the water surface is to install absorbent socks, booms, or pads capable of encapsulating the material, and tie off with a rope for later disposal. Action should be taken as soon as possible to remove oil from the gatewell so the orifice can be reopened to allow fish to exit the gatewell. Orifices shall not be closed for longer than 48 hours.
2.3.2.2. ESBS, VBS, and Operating Gates.
xi. If extreme cold weather is forecasted (< 20°F for ≥ 24 hours) between Thanksgiving and December 15, screens may be removed and the juvenile bypass system shutdown for the remainder of the season. The project will first request special permission from CENWW-OD-T. CENWW-OD-T will inform NOAA Fisheries and FPOM of the action. NOAA’s National Weather Service forecast for Lower Granite Dam is available at: forecast.weather.gov/MapClick.php?lat=46.658178954000505&lon=-117.43311929599969
2.3.2.3. Collection Channel.
1. Orifices clean and operating. Operate at least one orifice per gatewell slot (preferably the northsouth 14” orifice) unless a unit is scheduled out of service with non-operational fish screens. If the project is operating within the Minimum Operating Pool (MOP), additional orifices may be operated opened to increase water velocity in the collection channel and reduce passage time from the bulkhead slots to the primary dewatering structure maintain a full collection channel. If orifices must be closed to repair any part of the facility, do not close orifices in operating units with ESBSs in place for longer than 5 hours. If possible, keep to less than 3 hours. Reduce turbine unit loading to the lower end of the 1% range if deemed necessary by the project biologist. Monitor fish conditions in gatewells hourly or more frequently during orifice closure periods.
1. Orifice lights operational and operating on open orifices. Orifice lights and area lights may be turned off the evening before the channel is dewatered at the end of the season (dewatering occurs on December 16 or later) to encourage fish to exit the channel volitionally. Area lights can be turned on briefly for personnel access if necessary.
1. Replace all burned out orifice lights within 24 hours of notification. Orifice lights shall remain lighted 24 hours/day.
1. Orifice jets hitting no closer than 3’ from back wall, collection channel full. 
1. Rotate orifices in fish screens slots weekly (6 open).
1. Orifice valves are either fully open or closed.
1. Backflush orifices in the bulkhead slots at least daily every four hours and more frequently if required. During periods of high fish and debris passage, April 1 through August 15, orifices should be inspected and back-flushed more frequently as determined by the project biologist, to keep orifices clean. If debris is causing continual orifice plugging problems in a particular turbine unit gatewell, the respective turbine unit generation may be restricted to the lower end of the 1% peak turbine efficiency range to minimize orifice plugging problems.
1. If utilizing the automatic orifice backflush system, inspect as determined by the project biologist (but at least once per 812-hour shift unless coordinated differently) to ensure that the orifices are opening and closing correctly and are clear of debris. The project biologist will determine the frequency of automatic orifice cycling and back-flushing to maintain clear orifices.
1. North Mmake-up water valves and associated float controls operational and maintaining stable channel flow in conjunction with primary dewaterer (PDW).
2.3.2.4. Transportation Facilities.
1. Water supply throttling valve and 42" and 72" drain sluice gates operational.; 42” separator remote controller switch fully operational.
xxvi. Maintain stable water conditions in water supply upwell and separator. No holes, broken wires, or gaps in inclined screen. Operate separator and fish distribution system as designed.
xxvii. Crowder screen brushes should be maintained in good operating condition, with no holes or sharp edges on crowder screens. Crowders should be in good operating condition.
xxviii. All valves, slide gates, and switch gates in and around separator and raceways operational.
xxix. Inspect raceway and tank retainer screens to make sure they are clean with no holes or protruding wire.
xxx. Barge and truck loading pipes, hoses, and related equipment free of debris, cracks, or blockages and in good condition. Barge loading boom in good operating condition. Barge loading boom remote control system fully operational.
xxxi. Inform PSMFC, in advance if possible, of situations that cause the PIT-tag system to become inoperable (e.g., power outages) or that could result in confounding the interpretation of PIT-tag data (e.g., bypassing fish from raceways to the river, operating in primary bypass mode without an operational full-flow detector, emergency dewatering).
2.3.2.5. Dewatering Structures (PDW and SDW)
1. Brush cleaners and air burst systems operating correctly. The frequency of screen cleaning should be set as necessary by the project biologist to maintain clean screens. 
xxxiii. If utilizing the automatic cleaning system, inspect as determined by the project biologist (but at least once per 12-hour shift unless coordinated differently) to ensure that the cleaning system is operating correctly and is clear of debris. The project biologist will determine the frequency of automatic cleaning to maintain a clean system.
xxxiv. Hand clean side screens if necessary to maintain clean screens.
xxxv. Check overflow weirs to make sure they are operating correctly; perform maintenance as required.
xxxvi. There should be no gaps between screen panels or damaged panels in the floor and side screens. Screen panels in place and tightly secured.
xxxvii. Lights at the dewatering structures should be turned off at night, unless needed for personnel access, to encourage fish to move downstream volitionally.




2.4.2. Adult Facilities - Fish Passage Season (March 1 – December 31).

2.4.2.13. Adult Trap Holding Tanks. Protocols for operating the adult trap for research and other activities are covered in Appendix G. This criterion supplements that appendix and governs use of the holding tanks for research or broodstock collection and water supply. The trap has two water supply sources, one from diffuser #14 and one from the JBS main water supply line for the transportation facility.  Only one water supply source shall be used at any given time to avoid pressure differences between the two systems adversely impacting the other water supply source and connected systems.  The diffuser #14 water supply for the trap comes from the diffuser water supply at the top of the ladder. and tTrap operations can affect fish ladder criteria for water depth over the weirsthe amount of water when in the ladder properdiffuser #14 water supply is being used. Operating all six holding tanks with the diffuser #14 source may require that modifications be made to the diffuser #14 auxiliary water supply.  The JBS adult trap water supply is fed from the primary dewaterer (PDW) via the water supply pipe adjacent to the adult trap attraction pool.
1. Both water supplies should be available for use throughout the adult trap operating season.  While the JBS water supply is capable of meeting adult trap water supply requirements the historic supply from diffuser 14 is required when the juvenile bypass system is not operational. 
1. Diffuser #14 and JBS water supplies will be inspected and repaired during the fish ladder winter maintenance period or as needed during the trapping season.
1. Prior to and during the period of use of any holding tanks at the Adult Trap, the COE should inspect and clean if necessary the intake to the diffuser #14 auxiliary water supply. Additionally, the COE should inspect and repair potential sources of leakage in the diffuser #14 water supply.
xli. If utilizing the diffuser #14 water supply, Nno holding tanks can be used prior to September 1 of each year if their usage affects the amount of water passing down the fish ladder and a water depth of less than 12 inches of water is maintained over the ladder weirs.  JBS water supply does not impact fish ladder water depth over the weirs.
xlii. If utilizing the diffuser #14 water supply aAfter September 1, the two smaller of the six holding tanks only may be used to hold adult fish for hatchery broodstock or other research needs if the use of more tanks will limit the ability of the LWG fish ladder to meet its depth over ladder weir criteria.  JBS water supply will be used when available to ensure adequate tank supply is available for broodstock collection without impacting fish ladder criteria. 
xliii.  Additional holding tanks may be used if the JBS water supply is used or modifications are made to the diffuser #14 water supply that allow a water depth of 12 inches or greater over the ladder weirs in addition to meeting the needs of the additional tanks. 
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3.2.2. Unscheduled Maintenance - Juvenile Fish Facilities.
3.2.2.2. Gatewell Orifices. Each turbine intake slot has two 10" orifices with air-operated valves in the bulkhead slot for allowing the fish to exit the slots. However, Each turbine unit intake 5A has one 10” orifice (north side) and one 14” orifice (south side), both with air-operated valves. Under normal operation, 18 bulkhead slot orifices (one per gatewell slot) shall be operated with preference given to the 14” orifice. Additional bulkhead slot orifices may be operated to hasten fish departure and/or allow debris to exit gatewells as the hydraulic capacity of the gallery and primary dewatering structure will allow. To minimize blockage from debris, orifices should be backflushed every day.  If an orifice becomes blocked with debris, it will normally be cleaned and remain in operation. If an orifice is damaged, it will be closed and the alternate orifice for that gatewell operated until repairs can be made. If both orifices are blocked with debris, damaged, or must be closed, the turbine unit will be taken out of service until repairs can be made. During any orifice closure, gatewells shall be monitored hourly by project personnel for signs of fish problems or mortality. Orifices shall not be closed for longer than 5 hours in an operating turbine unit with ESBSs in place. During periods of high fish passage, orifice closure times may need to be less than 5 hours depending on fish numbers and condition. If orifices are closed, gatewells shall be monitored hourly.  If repairs will take longer than 48 hours, juvenile fish will be dipped from the gatewell with a dip basket.
3.2.2.3. Transportation Channel.  The transportation channel transitions from a concrete channel within the dam at the end of the powerhouse bypass channel to an enclosed elevated metal box outside the dam before entering the primary dewatering structure downstream.  This channel is approximately 6’ wide for the majority of its length before transitioning to 10 feet wide at the primary dewatering structure.  The elevated metal box downstream portion of this channel should be routinely monitored to ensure expansion joints are functioning as intended and maintenance should occur as necessary to ensure a functional system. 
3.2.2.4. Primary Dewaterer (PDW). The primary dewaterer (PDW) acts as a transition from the transportation channel to the corrugated metal flume. A set of inclined floor screens allows excess water to be bled off, with all fish and remaining water transitioning into the corrugated metal flume.  Side screens on the downstream end of the primary dewaterer allow additional water to be removed for fine tuning the amount of water entering the corrugated metal flume.  The excess water is used as the water supply for the transportation facilities with the remainder either discharged into the river via the emergency bypass outfall or added to the adult passage facilities auxiliary water supply system.
The dewaterer is fitted with mechanical brush and air bubbler systems for cleaning the floor screens of debris. If the cleaning system breaks and interferes with juvenile fish passage through the structure or if the dewatering screens are damaged, an emergency bypass system at the upstream end of the dewatering structure can be used, if required, to bypass juveniles while repairs are made. Operation of the emergency bypass system requires all orifices to be temporarily shutoff while the emergency bypass hatch is opened.  A set of stoplogs are available to be inserted between the emergency bypass hatch and the upstream end of the floor screens if necessary to conduct repairs. The emergency bypass valve is then opened and the bypass system operated with the eighteen 10” gatewell orifices open.  Based on initial commissioning activities in 2018, a limited number of additional 14” orifices, or a partial opening of the north water makeup valve, can provide additional flow into the emergency bypass and reduce surging at the emergency bypass outfall.  The system shall be closely monitored if additional flows are added to ensure that the emergency bypass downwell is not overfilled. 
3.2.2.3. Bypass Pipe. The bypass pipe goes from the end of the powerhouse bypass channel to the transportation facilities downstream. All juvenile fish in the bypass system must pass through this to the transportation facilities or to the tailrace. If any part of the bypass pipe is damaged, the gatewell orifices will be closed and the bypass system dewatered until repairs can be made. Turbine units will not be operated for longer than 5 hours with ESBSs in place and orifices closed. If possible, keep to less than 3 hours. If an outage takes longer than 5 hours, spill will be provided to bypass juvenile fish. During any orifice closure, gatewells shall be monitored by project personnel for signs of fish problems or mortality. During periods of high fish passage, orifice closure times may be much less than 5 hours depending on fish numbers and condition. 
3.2.2.5. Bypass Flume. The corrugated metal flume transports juveniles to either the transportation facilities or to the river below the project.  A switchgate within the loops section is moved horizontally to determine which route is utilized. If there is a problem with the flume upstream of the switch gate that interferes with operations, the emergency bypass system at the upper end of the primary dewaterer (PDW) can be opened and all of the fish in the bypass system diverted to the river below the project through the emergency bypass while repairs are made.  If there is a problem with the flume downstream of the switchgate or transportation facility, the switchgate can be moved to direct all fish back to river (primary bypass) while repairs are made.
[bookmark: _GoBack]3.2.2.4. 3.2.2.6. Transportation Facilities. The transportation facilities can be operated to either collect juveniles for the transportation program, and/or to bypass them back to the river. If part of the facility malfunctions or is damaged, efforts will first be made to bypass the fish around the damaged area. If this is not possible, the fish will be bypassed around the transportation facilities or the entire bypass system dewatered until repairs are made. Spill may be used as an alternative avenue for fish passage during a bypass system outage.


