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ESA Guidelines for Unwatering and Fish Handling (Salvage) Plans
Fish Salvage Briefing:  The plans shall include a requirement that a fish salvage briefing for all participants involved in a dewatering activity be held prior to each dewatering activity.  The briefings should lay out responsibilities for each participant in the dewatering activity.  All emergency fish salvage operations will be coordinated and overseen by the fishery biologist or fisheries staff if possible.

Personnel:  Personnel for fish salvage include a fishery biologist, crane operators, riggers, winch operators, forklift operators, and maintenance workers.  To minimize fish stress and mortality, adequate personnel must be available for fish salvage activities.

Fish Handling Equipment:  Fish salvage equipment includes gloves, hand held fish nets, seines, fish buckets, gatewell dip baskets, and fish transportation tanks and vehicles.  All equipment should be in good condition and pre-positioned before dewatering begins.

Support Equipment:  The plan shall include a detailed listing of all support equipment required for each dewatering activity.  This should include items such as hard-hats, boots, safety harnesses, flashlights, portable radios, ladders, cranes, man-baskets, pumps, forklifts, and any other equipment required for a dewatering activity.  The plans shall specify where equipment is required for use during a dewatering, where certain equipment should be pre-positioned before work begins, and the heavy equipment needed for fish salvage activities.

Fish Safety Pools:  The fish salvage plan shall identify the areas in each facility which pond enough water to hold fish temporarily.  The plan shall specify whether the safety pools are usually maintained by leakage or a controlled water flow.  The plans shall specify how long and under what conditions each safety pool can be used to hold fish safely.  If the there is the potential for the safety pools to freeze over or loose their water source, the fish should be evacuated as soon as possible.

Fish Handling Procedures/Practices:  The plans shall include procedures to minimize fish mortality and stress.  The primary fish handling objective will be to collect and transport fish to release sites with minimal stress and without injury or mortality to any fish.  Plans shall specify the details of all fish handling activities including how to crown and handle fish within each facility, specifics on the number of fish which can be hauled or transported in containers or transport tanks at varying water temperatures, and how and where to release fish at each project.

Fish Handling Guidelines:  Adult salmonids and other large adult fish should be salvaged first.  Netting of fish should be minimized whenever possible.  Fish should not be crowded in the holding containers.  Fish will be less stressed in larger containers (300 gallons or larger preferred), in colder water, and with supplemental oxygen or aeration.  If fish are transported in warmer water (>65o F), fewer fish should be transported in a container and holding times should be shorter.  All fish will be returned to the river as soon as possible at specified, predetermined release sites.  Fish should not be held in holding tanks or containers for more than two hours under any circumstances.  Fish should be released from the holding tanks into the river as soon as the fish salvage operation stops for any reason.  Fish should be carefully released into the tailwater or forebay with a short vertical drop to the river.  Fish release slides are desirable.  The water temperature in the transport tank should be monitored.  The water temperature in the transport or holding tanks will not be more than 2o F different from the river water.  Fish should be removed prior to debris removal if possible.

Fish Salvage Report:  The fish salvage plan should include a report form for the fish salvage operations.  These forms should be completed for all fish salvage activities and kept permanently on file at each project. A suggest form is below.

INTRODUCTION
A number of operations at Corps of Engineers Walla Walla District (NWW) hydroelectric facilities, turbines, fish facilities, and navigational locks, are drained for regularly scheduled maintenance and sometimes for emergency.  These activities often involve handling fish.  The objective of fish salvage operations during a dewatering event is to minimize stress on fish while safely returning them to the river.  Procedures must be in place to ensure that fish do not become stranded and inadvertently killed.  This document provides guidelines for safe and efficient handling of fish from various facilities at NWW when dewatering is necessary.

COORDINATION AND SCHEDULING

Facility outages will be scheduled to minimize impact on fish while accomplishing necessary repairs and maintenance on facilities.  The operating project fish biologist will coordinate these activities with the NWW Operations Branch fishery biologist and will ensure that the fisheries agencies and tribes, particularly those whose activities may be impacted, are kept informed.  Primary points of contact for coordination any salvage activity is the Fish Passage Operations & Maintenance Team (FPOM) representatives.  


The operating project fish biologist coordinates fishway activities with project maintenance and operations personnel.  The fish biologist is responsible for documenting entrapped fish, and the required ESA safe fish handling, transporting and salvage process.  The fish biologist is also responsible for having adequate fish rescue equipment available and will coordinate to ensure adequate numbers of personnel will be available to handle fish when facilities are drained.  The fish biologist directs drainage activities until fish removal is completed.  Before, or at the beginning of each fish salvage operation, a pre-work briefing will be held to explain procedures, responsibilities and safety considerations for all participants.  All emergency fish salvage operations will be coordinated and overseen by the project fishery biologist or assistant fishery biologist .  District Operations’ fishery biologists will be informed as soon as possible of emergency fish salvage operations, and will conduct additional coordination with other fishery agencies.  At the completion of every fish salvage activity, the operating project fish biologist will fill out a salvage report form and fax or E-mail it to NWW District Operations within 24 hours.  

All ESA fish mortalities, juvenile and adult, will be reported immediately after salvage operations to Operation Division fishery biologists for further reporting requirements.  The ESA mortality information will then be reported to FPOM.
FISH HANDLING PROCEDURES

When facilities are drained, a primary objective is to minimize stress and injury to all fish involved. Generally, the best way to protect fish during facility draining is to avoid handling them.  Instructions for draining most facilities involve steps, such as operating with low ladder flows just prior to draining, or removing picketed leads to encourage fish to move out of the fishways and into the river.  These steps are intended to minimize handling of fish.  When it is necessary to handle fish, there should be plenty of fresh water and fish-safe containers.  Avoid holding fish in nets unnecessarily, e.g. when waiting for a tank of water to place them. Nets should be knotless and no more than one fish should be in a net at one time. When it is necessary to transport fish in sanctuary bags, ensure the bags contain a sufficient amount of water and that fish return to fresh water as soon as possible. Fish should not be netted twice (once in the- salvage location and again at the release site).  Fish should be released to the river via water to water transfer.

Occasionally, large fish (usually sturgeon) must be handled.  They will be moved by wrapping them in wet blankets and carrying them by either cargo net (preferred) or by securing them in a litter.  It may be necessary to use a lifting strap around its tail for control while placing it in a litter. 


Holding tanks and containers should be large enough to carry plenty of water with the fish.   Containers should be covered if there is a risk of fish leaping out.  When fish are placed in a transport tank, an oxygen injection system will be used to increase the level of dissolved oxygen in the water.  As a rule of thumb, fish placed in tanks and containers will not exceed ½ pound per gallon of water and will be released as soon as possible.  Fish must not be held in holding tanks and containers for longer than two hours under any circumstances.  Reduce fish concentration and holding time when the river temperature is greater than 65( F.    The temperature of water in tanks and containers will be monitored and kept within 2( F of the river release point temperature.  


The Project Fishery Biologist will designate safe fish release sites for the various fish salvage operations.  The exact location for any fish release will be identified and visited just before fish salvage operations begin.   Juvenile salmonids should be released so they can reach tailwater, either directly or downstream of the operating project.  All sturgeon, whether adult or juvenile, will be released below the project.  When the tank contains a mixed load, the operating project fish biologist must determine the best release location.  Stressed adults may require resuscitation prior to release. This can be done by holding the fish by the caudal peduncle while resting the pectoral girdle in the other hand. Then gently moving the fish back and forth, forcing water through the gills.  

When it is necessary to prioritize attention to different species, ESA listed (threatened and endangered) species and adult salmonids should be removed first.  Lamprey are relatively stress resistant and can be collected after the salmonids, however they should still be given plenty of fresh water and supplemented with oxygen by air injection during transport, as needed.  Shad tend to be sensitive to handling and stranding stress; they should be handled carefully.  All fish, including northern pikeminnow and non-native species, are to be salvaged.  


The fish salvage plan for each project identifies the areas in each facility which pond enough water to hold fish temporarily.  Whether the safety pools are usually maintained by leakage or controlled water flow, this source is identified.  The plan specifies how long and under what conditions each safety pool can be used to hold fish safely.  If there is a potential for the pools to freeze over or lose their water source, then the fish will be evacuated as soon as possible. Under some conditions a "safety or sanctuary pool" may be maintained in lieu of salvaging fish.  The powerhouse shift Operator will monitor the water level and inflow in the safety pool to insure fresh water circulation and that water elevations do not drop below established safe levels for holding fish.  Adequate flushing flow must be maintained throughout the fish salvage process.  If large numbers of fish are involved, it may be necessary to remove the salvage personnel, allow the sanctuary pool to refill and oxygen levels to replenish, and give the fish a chance to recover from the activity.
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INTRODUCTION

McNary Dam juvenile and adult fish facilities, turbines, and navigation lock are unwatered for regularly scheduled maintenance and occasional emergency operations. These operations often require the evacuation of fish. The following plan provides procedures for safe and efficient removal of fish from various locations at McNary Dam when unwatering is necessary.

Coordination and Scheduling

Project personnel will coordinate and schedule facility outages for those repairs and maintenance, which require unwatering, well in advance to minimize adverse effects on fish. The Project Biologist will coordinate the fish salvage activity with one of the Walla Walla District Operations’ fishery biologists, who will then coordinate with the appropriate fishery agencies. The Project Biologist will coordinate the fish recovery work with project maintenance personnel, and ensure that adequate fish recovery equipment and personnel trained in fish recovery are available.

Fish Handling Procedures
The primary fish handling objective is to collect and transport fish to release sites with minimal stress and without injury or mortality to any fish.  Staff will perform the following duties:

1. Crowd fish slowly, unless water levels are receding too quickly to permit this;

2. Rescue adult salmonids and other adult fish first;

3. Net no more than 1 adult fish per net;

4. If possible, to reduce stress, carry no more than three adult fish to the transport tank in each 32-gallon fish bucket; if fish will not be transferred from the bucket to the tank immediately, do not exceed 0.5 pounds of fish per gallon of water in the bucket.

5. Use fish transport tanks provided with 150 or 600 gallons capacity and oxygen injection systems;

6. Deposit fish into one bucket at a time to reduce holding time in the buckets;

7. Do not hold adult fish in the 32-gallon fish buckets for any longer than it takes to net these few fish and carry them to the transport tank;

8. Do no hold fish in transport tanks for more than two hours.  

When salvaging large numbers of fish, use an oxygen induction system to increase the level of dissolved oxygen in transport vessel water.  Monitor the temperature and keep tank water within 2 degrees of the river release temperature.

Occasionally, staff must handle large fish (usually sturgeon).  Staff will move them by wrapping them in wet blankets and securing them in a litter.  Staff will transport these to a river release site in a fish transport tank filled with river water.  

Stressed adult fish may require resuscitation prior to release. This will be done by holding the fish by the caudal peduncle and resting the pectoral girdle in the other hand.  Staff will be gently move the fish back and forth through the water to force oxygenated water through the gills. Staff will rescue and resuscitate listed salmon before other fish species.


Usually best way to protect fish from stress and injury during facility draining is to avoid handling them. Draining most facilities involves following specific sequential steps, such as operating with low ladder flows or removing picketed leads to encourage fish to move out of the fishways and into the river.


When it is necessary to handle fish, keep them in plenty of fresh water. Hold all salmonids in fresh water, except for the few seconds it takes to transfer them in nets. Avoid holding fish in nets for prolonged periods.  When it is necessary to transfer large non-salmonids in sanctuary bags or tubs, such as during turbine draft tube unwatering, avoid prolonged exposure to air and keep the bags wet inside.


The Project Biologist will determine the best fish release site. If necessary, add fresh water or oxygen to fish holding tanks enroute to the release sites, and assist stressed adults in resuscitation when releasing them.


Prioritize recovery by species. First help threatened and endangered species and adult salmonids. However, the recovery goal is to successfully relocate all fish to the river in good condition. Large sturgeon may require special attention, such as transferring them by stretchers and placing them in large fish transport tanks.

ADULT FISH FACILITIES
Oregon Shore Fishway

The Oregon shore fishway has four major components which should be unwatered for inspection and maintenance in the following order:


1. Regulating section (tilting weirs above the counting station);

2. Main ladder (count station to tailwater diffusers);

3. Diffuser section; and

4. Fish pump pit.


On the Oregon shore fish ladder, turn off the fish pumps and place the ladder on orifice water flow at least 24 hours prior to the placement of the ladder exit bulkhead. The gravity supply conduit does not need to be closed at this time, unless the unwatering takes place during the active fish migration before December 1.  Operate Diffusers #7 through #14, supplied by the gravity flow conduit, while moving the fish down the ladder, to avoid stranding them on Diffuser Grating #14.

  Regulating Section


The regulating section of the ladder generally has very few fish trapped between the tilting weirs. Pull out the picketed leads at the fish counting station at least 24 hours prior to unwatering. Normally remove them from their slots immediately after the end of each counting season on October 31 to allow unobstructed fish passage up the ladder.

Personnel Required


a. Fishery biologist to coordinate activities and            

supervise fish handling;

b. Crane operator and rigger to place bulkheads

and lift fish tubs; 

c. Operator to place clearance card on bulkheads;

d. Maintenance worker or bio-technician to walk

down the ladder with the biologist.

Equipment
a. Hard hat and gloves;

b. Waders or knee boots;

c. Ladders for access at the counting station and exit;

d. Dip nets and crowders;

e. 30-gallon plastic tubs with lid or 55 gallon metal drums;

f. Rope for lifting tubs.

Fish Handling Procedures


a. Conduct a pre-work briefing with all personnel involved in the unwatering activity to discuss safety and fish handling;



b. Inspect the regulating section from the overhead walkway to determine 

the location and number of fish;

c. Enter the fish ladder at the count station;



d. Walk between the tilting weirs to net and place fish in tubs of water;



e. Have the maintenance crew hoist the tubs. Release fish at the                         


site determined by the Project Biologist. 


Note: It may be advantageous to walk the section of ladder next to the tailrace before evacuating fish from the upper ladder regulating section. The water leakage into the upper ladder from expansion joints and bulkheads will maintain a safety pool from 6 inches to several feet deep for several hours. This water leakage allows good flush water that will move fish down the ladder. CAUTION:  A clearance or switching permit must be taken on the tilting weir manual controls before moving down the ladder to prevent lowering of the weirs.  
Fish Ladder

Personnel Required


a. Fishery biologist to coordinate activities and supervise fish handling;



b. One maintenance worker or bio-technician to walk down the fish ladder 

with biologist;



c. Crane operator and rigger to lift workers out of the ladder at tailwater 

with a personnel-basket.

Equipment

a. Protective equipment:  hard hat, shoulder length rubber gloves, chest 

waders, knee pads, and rain coat;

b. Two 8 foot ladders;

c. Two fish hand crowders;

e. A portable ladder, or a crane with a man-basket, is optional to avoid walking back up the fish ladder.

Fish Handling Procedures
a.   Conduct a pre-work safety and fish handling meeting with all personnel involved in the unwatering;

b. Place an 8 foot ladder at visitor fish viewing window channel at the 

upstream sluicegate. This will give access in and out of ladder at its midpoint. Ensure that the submerged orifice sluicegate on the east side of the ladder is opened. Generally, the two gates on the window channel are open, and the eastside gate is closed to divert fish by the viewing windows;

c. Enter the ladder at the counting station and begin crowding fish down 

through each weir. This process should begin when the ladder has drained to about 4 inches of water flowing through the submerged orifices. Check each weir pool for fish holding in the corners. If the leakage is strong and stable and time allows, break up any debris or woody sticks into short lengths less than 24 inches. This debris will now wash down the ladder. Note the location of large logs or plugged orifices, so they can be cleaned later;

d. When the fish are all safely crowded down the ladder into the 

tailwater, workers should exit the ladder with crane and personnel-basket or portable ladder, or walk back up to the ladder midpoint to exit.

  Diffuser Section

To unwater the diffuser area, place a submersible pump in the fishway and operate it for several hours. The time required to unwater to allow fish capture is highly variable, depending on pump capacity and extent of leakage past the bulkheads. Start this operation early in the day and in the week, in order to monitor progress and ensure that fish recovery crews will be available. Generally, the pump down is slow enough that all salmonids follow the receding water and move safely from weir to weir and diffuser to diffuser, all the way to the safety of the lowest diffuser grating. The submersible pumps used in the Oregon ladder diffuser will only pump to about 8 inches depth, so fish can safely rest until crews arrive to capture them. If the pool is to be unwatered just long enough to inspect the gratings, fish do not need to be evacuated. In this case, shut off the pumps and refill the pool that day.

Equipment and Personnel Required

Use the same equipment and personnel as described in the 

previous ladder section.

Fish Handling Procedures
a. Conduct a pre-work briefing with all personnel involved in the unwatering to discuss safety hazard analysis and 

planned activities;

b. Enter the ladder at the viewing window or have the crane crew lower 

the fisheries staff into the fishway;

c. Net fish and place them into tubs of water;

d.  Hoist fish to the tailrace deck;

e. Release fish at the site determined and confirmed by the Project Biologist.      

Fish Pump Pit


Occasionally, staff unwaters the fish pump pit for maintenance. Fish may enter the pit by moving in through the trash rack from the tailwater area. There are two levels in which fish can be trapped as the water is drained or pumped out. These are the intake area below the pumps and the discharge area above. Small catfish, sturgeon, and suckers are the primary species found, since the trash rack spacing is small (1.5 inches). Personnel must be lowered through a hatch in extremely tight quarters in a personnel-basket to access this area.  

Personnel Required



a. Fishery biologist to coordinate activities and supervise fish handling;

b. Tugger hoist/winch operator and crew;

c.  Maintenance worker or bio-technician to assist netting and handling fish.

Equipment

a. Hard hat;

b. Rain gear;

c.   Waders or hip boots;

d.   Personnel-basket and winch;

e.   Area lighting or strong lanterns;

f.   Fish handling sacks;

g.   Five-gallon buckets;

h.   Dip nets;

i.   Transport tank with a lid or net cover.


Fish Handling Procedures
a. All personnel involved in the unwatering activity will attend pre-work meeting to discuss safety hazard analysis, fish handling and the planned activities;

b. Personnel should enter the pump pit and capture fish and place them 

into wetted sacks or buckets of water;

c. Hoist the fish containers to the pump house floor;

d. Carry the fish containers up the stairs to the deck; and

e. Release fish at a site determined by the Project Biologist.  

Washington Shore Fishway

The Washington shore fishway is similar to the Oregon ladder, except that there are no fish pumps nor fish collection channel. Ladder walkers enter at the fish counting station backboard area.  Crane access to the junction pool and diffuser area is difficult and requires two cranes.  Crane service for exiting the ladder is not possible, because the ladder doubles back and does not have adequate clearance to get the crane into position. The ladder walkers use a temporary ladder to exit at Diffuser #12 after crowding fish to the tailwater.  All fish captured here are released into the tailwater, at the predetermined location.  As with the Oregon ladder, the gravity flow auxiliary water conduit valve must be left open until fish have been flushed and crowded to the tailwater to prevent stranding on Diffuser  #12. 

Regulating Section

The fish recovery equipment, personnel, and procedures are identical to the ones used for the Oregon shore fishway.

  Fish Ladder

Equipment, personnel, and procedures are the same as described for the Oregon shore fishway.

  Diffuser Section

Exercise caution when pumping down the junction pool at Diffuser #1, because the unwatering pump intakes are below the lowest diffuser gratings. Shut off the pumps when the water reaches 8 to 12 inches deep.  Then net the fish, place them in tubs of water, and hoist them to the upper deck for release into the tailwater.

JUVENILE FISH FACILITIES

     Personnel Required
a. Fishery biologist to coordinate activities and supervise fish handling;

b. Bio-technicians to close orifices and water elimination valves, and to crowd and dip fish; and

c. Rigger and crane operator to remove access hatches to the lower channel;


Equipment

a. Hard hats, raingear (if entering the lower level), gloves and boots;

b. Fish dip nets; 

c. Hand crowders; 

d. Crane.

Fish Handling Procedures

The collection channel and associated structures are unwatered occasionally during the juvenile fish migration season and at the end of each collection year. To unwater the system:


1.  Close orifices and close the main unwatering valves in a simultaneous, sequential order, to maintain the water level above elevation 325 feet to keep fish from becoming stranded on the transition and secondary floor screen;


2.  After closing all the orifices and the main water elimination valves, slowly drain the water through the side elimination valve;


3.  As the water recedes down the sloped channel from elevation 323 feet at Unit 14 to elevation 314 feet at Unit 1, fish typically follow the receding water and collect in the sanctuary pool adjacent to the side dewaterer;


4. If large numbers of fish are present, it may be necessary to hand crowd fish in the channel. However, most fish move out with the receding water;


5. If fish become stranded, short bursts of flush water may be needed to move residual fish to the receding pool. Once the fish are in the safety pool adjacent to the side screen, hand crowd them into the hatch to the lower channel or, if the lower channel is to be dewatered, into the exit sluiceway. 

TURBINE UNITS

Gatewell Slots

Periodic inspection or maintenance of turbine units or vertical barrier screens requires unwatering of the gatewells. Dip net the gatewells to remove fish before completely unwatering.  When gatewell unwatering occurs during the juvenile fish passage season while the juvenile fish bypass and collection system is operating, release the gatewell fish by lowering the dipping basket to the water surface of the forebay and unzipping the sanctuary bag with a 40 foot length of 1/4 inch rope.  If no adults are present, juvenile fish can be released into another gatewell slot that will not be unwatered by lowering the basket within five to ten feet of the water surface and unzipping the bag.

Personnel Required


a. Fishery biologist to coordinate activities and supervise fish handling;



b. Bio-technician or maintenance worker to assist with the operation of the 

dip basket;

c. Crane operator;

d. Rigger.

Equipment
a. Gatewell dipping basket;

b. 1/4 inch x 40 foot rope to unzip basket;

c. Fish transport truck and tank.

Fish Handling Procedures
a. Fold the dip basket side wings, back flap, and bottom into the “set” position. Ensure the zipper is closed;

b. Lower the dip basket into the slot about 10 to 12 feet deep if anticipating high numbers of fish. Otherwise, lower the basket all the way to the bottom of the slot;

c. Pull the trip rope to deploy the basket wings and sanctuary bag;

d. Raise the basket to the surface. Lower the dip basket into the forebay or another gatewell slot, and then unzip the bag and release the fish. Another option is to release the fish into a fish transport tank if the juvenile bypass system is not operating.

Scrollcase

The procedure for evacuation of fish from a unwatered turbine scrollcase is similar to that used for the fish pump pit; however, fish seldom remain in the scrollcase if the unit is run immediately prior to shut down. Run the unit just prior to the placement of draft tube bulkheads to ensure that few fish are trapped in the scrollcase and the draft tube. If fish are present, they may be rescued unless workers do not plan to enter the scrollcase. If access to the scrollcase is unnecessary, the unit may be unwatered through the wicket gates rather than the scroll case drains. This action leaves an eight-foot deep safety pool for fish.

Personnel Required


a. Fishery biologist to coordinate activities and supervise fish handling;



b. Maintenance worker to relay fish from the hatch to tailrace deck;

c. Biological technician or laborer to net fish;

d. Rigger.

Equipment
a. Hard hat;

b. Fish carrying sacks;

c. Tub with lid;

d. Dip nets;

e. Waders;

f. Pickup with transport tank;

g. Personnel-basket.

Fish Handling Procedures


a.  Park the pickup with transport tank of water on tailrace deck;



b.  Enter the scrollcase, net fish, and put them into a tub (> 30 gallons);



c. Place large sturgeon in a wetted sack;
d.  Hoist the fish up to the deck, 267 feet above sea level;

e.  Relay the fish containers up the stairs to the fish transport truck or tailrace for release.  The project biologist will determine the best release site.

Draft Tube

Fish salvage for the draft tubes is similar to the procedures used for the scrollcases, except for accessibility. Fish can be hoisted from the scrollcases to within 20 vertical feet of the roadway at all of the 14 generators.  However; there is only one point where fish can be lifted with a crane from the draft tube gallery. An escape hatch at Unit 8 (midpoint of the powerhouse) is used to hoist the fish from the draft tube gallery (207 feet above sea level) to the tailrace deck (287 feet above sea level) inside the powerhouse. From the tailrace deck, carry the fish out in tubs or load them into the pick-up mounted fish tanks and release them into the river.

Personnel and Equipment Required
The personnel and equipment required for fish salvage from the draft tubes is the same as for the scrollcase fish evacuation.

Fish Handling Procedures
a. Net fish from the draft tube and place them in a 22 gallon rectangular 

tub, which will fit inside the one person personnel-lift;

b. Hoist the fish container to the gallery 207 feet above sea level and 

transfer them to a larger container on a four-wheel cart;



c.   Push the cart with the fish container to the tailrace deck;

d.  Transport the fish to the best release site determined by the Project Biologist, and release the fish.

NAVIGATION LOCK

Personnel Required


a. Fishery biologist to coordinate activities and supervise fish handling;



b. Crane operator and rigger to place access equipment and to hoist fish 

containers;



c. Bio-technician or maintenance worker to assist in netting fish.

Equipment
a. Hard hats and gloves;

b. Waders;

c. Tubs and buckets for handling fish;

d. Rigging gear for lifting tubs;

e. Dip nets.

Fish Handling Procedures

Fish are seldom trapped during the navigation lock unwatering. However; fish evacuation measures must be taken in the event that fish are present. Partial unwatering of the lock for inspection and maintenance occurs in most years. Fish salvage is not needed during partial unwatering, because there is a deep pool remaining to hold fish safely. Complete unwatering of diffuser laterals must be done every few years for tainter valve inspection and lower miter gate repair work. Conduct a thorough inspection of the floor area between lateral diffusers to ensure the absence of fish. It is difficult for salvage personnel to move from lateral to lateral.  This task requires ladders, scaffolding, an overhead crane, and assistance from the maintenance crew. Net trapped fish, place them into tubs of fresh water, and lift them to the deck for transport to the Washington shore boat ramp for release.

RECORD OF FISH RECOVERY OPERATIONS – McNary  Dam

Biologist in charge:  ______________________Date:________ Time: start ___________ end ________

Other personnel involved in activity: ______________________________________________________

____________________________________________________________________________________

Location: ____________________________________________________________________________

Purpose of unwatering/activity:  __________________________________________________________

____________________________________________________________________________________

Species and Counts of Fish Recovered (estimate only if necessary)

	Adult Salmonids Recovered

	Chinook Unclipped
	Live_______________________
	Mortality_______________________

	Chinook Clipped
	Live_______________________
	Mortality_______________________

	Coho
	Live_______________________
	Mortality_______________________

	Sockeye
	Live_______________________
	Mortality_______________________

	Steelhead Unclipped
	Live_______________________
	Mortality_______________________

	Steelhead Clipped
	Live_______________________
	Mortality_______________________


	Juvenile Salmonids Recovered

	Chinook Unclipped
	Live_______________________
	Mortality_______________________

	Chinook Clipped
	Live_______________________
	Mortality_______________________

	Coho
	Live_______________________
	Mortality_______________________

	Sockeye
	Live_______________________
	Mortality_______________________

	Steelhead Unclipped
	Live_______________________
	Mortality_______________________

	Steelhead Clipped
	Live_______________________
	Mortality_______________________


__________________________________________________________

Non Salmonids: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Problems and Comments:  ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________            

ICE HARBOR PROJECT

FISH HANDLING PLAN

INTRODUCTION

     A number of operations at Ice Harbor Dam require equipment or facility unwatering  resulting in fish handling.  The objective of fish handling during a unwatering event is to ensure that fish do not become stranded and inadvertently killed. This document provides the procedures for safe and efficient removal of fish from various facilities at Ice Harbor Dam when unwatering is necessary.

Coordination and Scheduling 

     Unwatering and fish handling will be planned and scheduled in advance to minimize impacts on fish.  The Project Fishery Biologist will coordinate the activity with the Walla Walla District Operations' Fishery Biologists, who will then coordinate with the appropriate fishery agencies.  The Project Fishery Biologist will recommend that adequate fish handling equipment and personnel trained in fish handling are available for each unwatering and fish handling event.  Project fishery biologists will recommend that all personnel involved in the unwatering activity have attended a prework safety and fish handling meeting.  

     Emergency work that requires unwatering and fish handling will be coordinated at the project by the Project Fishery Biologist.  A District Operations' fishery biologist will be informed as soon as possible, and will conduct additional coordination with the fishery agencies if needed.

Fish Handling

     In general, the best way to protect fish from stress and injury during unwatering is to remove the need for handling.  For example, a main turbine unit can often be operated without load prior to unwatering it to flush fish from the draft tube.

     In the event that large numbers of fish must be handled and transported, oxygen will be added to the water in the fish transport tank.  In addition, the holding of fish in nets will be minimized to reduce stress and descaling.  All fish will be returned to the river as soon as possible with priority given to ESA listed adult species. 

     Occasionally, large fish (usually sturgeon) must be handled. They can be safely moved by wrapping them in wet wool blankets and securing the fish in a litter.  The fish will be transported for river release by a pickup truck equipped with a fish transport tank or a trailer equipped with a fish transportation tank filled with river water. 

     Fish should not be crowded in the 650-gallon transportation tank.  The transportation tank is equipped with oxygen and aeration systems which should be utilized.  If very large numbers of fish are encountered, consider making additional trips.  It is important to monitor the water temperature in the transportation tank continuously.  There should not be a difference greater than 2 degrees F. between the capture or release water and the transportation tank water.  It may be necessary to circulate fresh river water into the transportation tank to prevent temperature shock to the fish when they are put into the transportation tank or released into the river.    

     The release site will be determined by the Project Biologist.  Stressed adults may require resuscitation prior to release. This can be done by holding the fish by the caudal peduncle while resting the pectoral girdle in the other hand.  Then gently moving the fish back and forth, forcing water through the gills.  ESA listed fish will be given priority before other fish species.

    Under some unwatering situations a "safety pool" can be maintained to reduce fish handling.  This can be created in the adult fish ladders when the fish will be held for less than 24 hours.  The Powerhouse Operator will monitor the water level and inflow in the safety pool to insure fresh water circulation and that water elevations do not drop enough to possibly strand fish.

    Prior to a scheduled unwatering event, all associated equipment should be checked to insure it is available and in good working order.

Equipment Described


Personal protective equipment 

1. Personal protective equipment items include: gloves, boots, hard hats, 

       steel toed shoes/boots, dry suits, safety harnesses, rain gear, and                

       other items as indicated in the job hazard analysis.


Support equipment

1. Support equipment include:  Flashlights, portable radios, ladders, 

       cranes, personnel-baskets, ropes, winches, and similar items.


Fish handling equipment

1. Fish handling equipment include:  Gloves, hand held fish nets, seines, 

       small fish buckets, gatewell dip baskets, stock tanks, a 650-gallon fish      

       transportation tank equipped with oxygen injection/air stones and re-   

       circulation pumps, a oxygen monitoring device, crane, and a     

       thermometer. 

ADULT FISH FACILITIES

Upper Fish Ladders

     Ice Harbor Dam has north and south shore adult fish ladders.  The upper fish ladder extends from the fish ladder exit in the forebay to the tailwater elevation in the fish ladder.  The fish ladders are unwatered at different times during the winter maintenance period in January and February of each year.  This practice allows maintenance to be performed on one ladder, while the other fish ladder remains in operation for adult fish passage.


Personnel Required 


1. North Fish ladder  

          


a. Fishery biologist


b. Fisheries crew


c. Maintenance workers (3)

2. South Fish ladder




a. Fisheries Biologist

b. Fisheries crew

c. Crane operator and rigger

d. Maintenance workers (9)


Equipment

1. North ladder

a. Personal protective equipment.

b. Safety harness with lanyard.

c. Ladders. 



2. South ladder

a. Personal protective equipment.

b. Safety harness with lanyard.

c. Fish tank.

d. 5 gallon buckets (3).

e. 32 gallon plastic trash cans (3).

f. Rope.

g. Ladder weir covers (for south ladder).

h. Radios.

i. Crane. 

Fish Handling Procedures



1. North Ladder 

a. Shut down fish pumps at least 24 hours prior to unwatering to reduce water attraction flow to discourage fish entry.  The powerhouse operator will monitor the water level in the fish ladder to insure that water elevations do not drop enough to strand fish.  The project biologist should check the water levels periodically also.


b. Conduct a safety and fish handling procedures meeting prior to 



unwatering the ladder. The fishery biologist will provide oversight 
and coordination. 





           


c. Place bulkheads at the adult fish ladder exit to block water flow 
into the ladder from the forebay.  This action typically does not 
stop all water from entering the fish ladder since the bulkhead 
leaks.  Reduce inflow into the upper fish ladder by reducing and 
ultimately closing diffuser valve 10.  Water elevations must be 
monitored so as not to strand fish.  


d. Establish safety pools by placing barrier screens in front of the 
weir orifices as the water level subsides.  The safety pool will be 
located above the upper diffuser where the weir type changes. It is 
important to monitor weather conditions to insure that the “safety 
pool” will not freeze over.  If there is a concern, the unwatering 
should be either postponed or the fish  rescued promptly.  The 
safety pool is to be monitored by the shift operator and the fish 
crew.  


e. A maintenance worker and a fishery crew member enter the fish 
ladder from the upper end downstream of the picketed leads and 
move fish to tailwater by directing the fish through orifices.  If 
needed, small fish can be removed via bucket up to the safety 
observer on the fish ladder walkway.                                                                  

2.  South Ladder
a. Shut down fish pumps at least 24 hours prior to unwatering to reduce water attraction flow to discourage fish entry. The powerhouse operator will monitor the water level to insure that water elevations do not drop enough to strand fish. The project biologist should check the water levels periodically also.

b. Conduct a safety and fish handling procedure meeting prior to unwatering the ladder.  The fishery biologist will provide oversight and coordination.

c. Place bulkheads at the adult fish ladder exit to block water flow into the ladder from the forebay.  This action typically does not stop all water from entering the fish ladder since the bulkhead leaks. Reduce inflow into the upper fish ladder by reducing and ultimately closing diffuser valve 12.  Water elevations must be monitored so as not to strand fish.   

d. As the water level drops, two workers wearing dry suits will enter the ladder from the top below the upper turning pool. These workers will direct the fish down the ladder as they proceed. 
e. Small fish can be removed by bucket up to the safety observer on  the fish ladder walkway. A safety observer will walk down the outside of the ladder attached by harness and lanyard to the safety cable.  

f. Two workers will be positioned at the picketed lead area to collect any fish that may be stranded in this area.  Fish from this area will be transported in plastic containers to the fish transportation tank located on the roadway by the guard shack. 

g. When the water has receded in the lower ladder to about tailwater  elevations, place orifice plates over fish passage orifices ahead of  diffuser gratings in the lower to prevent fish from passing and being stranded on downstream diffuser gratings. 

h. As these diffusers  become unwatered, two workers will be lowered into the diffuser area with plastic containers and nets to collect any fish which are trapped or stranded in the diffuser area. These workers will be joined by the two workers traveling down the fish ladder.  
i. These workers will remain at the lower turn to retrieve fish which are being crowded down the ladder.  They will net fish and put them in the plastic containers to be lifted by crane to the fish transportation tank.  
j. The Project Biologist will supervise this operation to ensure fish are being handling properly.

Lower Fish Ladders

The lower ladders include the collection channel, junction pools and fishway entrances.


Personnel Required For Fish Handling



1.  North and South fish ladders.

            

a. Fish biologist and Fisheries crew.

         


b. Crane operator and rigger.  

    


c. Maintenance personnel, (5)


Equipment



1. North and South fish ladders.

         


a. Crane and personnel basket.

         


b. Fish crowder nets (3).

         


c. Two large dip nets.

         


d. Flashlights.




e. Thirty-two gallon plastic containers with lids (4).

         


f. Personal protective equipment.

         


g. Fish transport tank with oxygen injection system.  

   
Fish Handling Procedures

        

1. North and South fish ladders.




a. Conduct a safety and fish handling meeting.




b. Pump lower ladder down, but maintain adequate water depth for 



holding fish before fish handling starts. 



c. Move fish to the collection channel.  As the water level recedes, 



guide the fish through the weir orifices and across diffuser gratings 



to avoid stranding.

   


d. When personnel are ready to remove fish, proceed with pumping 




the water in the ladder to a depth of about 1'.     

e. The crew now enters the lower ladder with dip nets and plastic containers, using an extension ladder in the north ladder or personnel- basket 
in the south ladder. 

          


f. Crowd fish into a confined area by using crowders.

         


g. Place the fish into plastic containers and hoist them out for 




transport and release into the river.  The best release site will be




determined by the project biologist.

JUVENILE FISH FACILITIES

Juvenile Collection Channel

    The ice and trash sluiceway has been modified into a juvenile collection channel. There are thirty-six 12” orifices located in the collection gallery capable of providing flow into the collection channel.  The collection channel is normally operated with 20 open orifices which provide approximately 300 cfs in the channel.   


Personnel Required



1. Crew.

        


a. Fishery biologist and fisheries crew. 

      


b. One powerhouse operator. 

        


c. One crane operator.

      


d. One rigger.

       


e. Two workers to crowd fish.

       


f. Two workers to net fish into plastic containers to be lifted to the 




fish tank.


Equipment

        

1. Fish removal and personal protection.




a. Personal protective equipment. 

        


b. Two large flashlights if needed.  

        


c. Two portable radios for rigger to communicate between crane 




and rigger.

       


d. Small and large nets (2 of each).

        


e. 5-gallon plastic buckets (2 for adding water). 

        


f. Three 32 gallon plastic containers.

        


g. Rope for rigging.

        


h. Fish transportation tank.

         


i. Fish crowders.


Fish Handling Procedures
1. Meetings.






a. Conduct a safety and fish handling meeting. 

2.Inspection of Dip Net Basket    

3. Fish removal.




a. The fish will follow the water as it recedes.  Fish are removed by 




using dip nets. Captured fish will be placed in 32-gallon plastic 




buckets filled with river water and adult fish will be lifted by crane 




to the fish tank on the roadway deck. 




b. The fish will be released at the best release site which will be 



determined by the project biologist.

Bulkhead Slot Fish Dipping 

     Gatewell slot fish dipping is a method of removing fish which are trapped in the slot.  It serves as an alternative method for removal of fish when orifices cannot be used.  Bulkhead slot dipping is done prior to the placement of bulkheads in the slots when a 

turbine unit is to be dewatered.  There are other reasons for bulkhead slot dipping to evacuate fish from the slot.

  
Personnel Required



1. Crew.




a. Fishery biologist and fisheries crew.




b. Two maintenance staff or more depending on the time of year 




and the numbers of fish to be collected.        


Equipment



1. Fish removal and personal equipment.




a. Bulkhead slot dip basket.




b. One or two pickup trucks with fish transport tanks depending on 




the number of fish.

        


c. Crane.

       


d. Oxygen injection system for each tank.




e. Personal protective equipment.


Fish Handling Procedures



1. Meetings.    






a. Conduct a safety and fish handling meeting.  



1. Fish removal.




a. Bulkhead slot dipping does not require unit shut down, but the 




orifices must be closed.




b. Move STS cables, power cords and ropes in bulkhead slot to 




avoid tangling with the dip basket.




c. Flush the deck wash system and fill the fish transport tank(s) 




with water from the deck wash system.




d. Set the basket wings in the upright position prior to lowering it 




into the slot.




e. When the basket is at the desired depth, release the wings by 




pulling the trigger pin.

 

f. Use the dip basket from shallow to greater depths to capture the 



fish.




g. After removing the basket from the slot, position the basket over 




the fish tank in the truck and unzip the sanctuary bag to release fish 




into tank.

       


h. Re-zip sanctuary bag after fish are released.

       


i. Lower basket onto deck, raise wings and reset wing trigger pin.

        


j. Fish will be released at the best release site which will be 




determined by the project biologist. 

Bulkhead Slot Trash Removal

     Debris deflected by the STS screens accumulates in the bulkhead slots and requires periodic removal to prevent injury (mainly descaling) to fish.  Fish may be collected with debris during trash removal.  Therefore, fish handling may be required. 


Personnel Required



1. Crew.

       


a. Crane operator and rigger.




b. Truck driver/fish handler.




c. One laborer if large numbers of fish are present. 


Equipment



1. Fish removal and personal equipment.




a. Two 5-gallon buckets.




b. Personal protective equipment.

       


c. Water supply from deck washes to fill transport tank.




d. Dip basket.


 Fish Handling Procedures



1. Meetings.




a. Conduct a safety and fish handling meeting.  



2. Fish removal.



a. Remove fish from the dip basket and place them in 5-gallon 



buckets filled with river water.  When the slot is cleaned of debris, 



return the fish to the slot.  After the first slot is cleaned, fish removed from subsequent slots can immediately be placed into a cleaned slot. 

TURBINE UNITS
Scrollcase and Draft Tube

     When a turbine unit is unwatered for maintenance, the following procedures should be followed.  If the turbine unit is capable of spinning, the unit should be spun.  Stoplogs should be installed immediately after the turbine unit is spun.  This will remove most fish from the draft tube and minimize fish re-entry.

      The fish biologist must consider the safety of the fish rescuers.  After the turbine unit has been spun and the stop logs installed, any remaining fish in the draft tube will not be 


removed unless the draft tube is to be completely unwatered or if there is little fresh water leakage through the head gates into the draft tube and the turbine is to be down for an extended amount of time.   The difficulty of ingress and egress and the potential for personal injury are unacceptable. 


Fish will be rescued from the scrollcase.  The Scrollcase and draft tube fish handling takes place when turbine units are to be dewatered for maintenance. Turbine unit unwatering fish handling operations in​clude dipping fish from the bulkhead slot and salvaging fish in the scrollcase.  Past unwatering events in the scroll case and draft tube have shown that juveniles are typically not found.  The fish most often found in these areas are catfish and sturgeon.   


Personnel Required

          

1. Crew.




a. Fishery biologist and fish crew. 

          


b. Crane operator and rigger. 

          


c. Seven maintenance personnel. 

 
Equipment



1. Fish removal and personal equipment.

          


a. Fish transport tank truck with oxygen system.

          


b. Four 32 gallon plastic containers with lids.

          


c. Personal protective equipment.

          


d. Litter and blankets for removal of large fish.

          


e. Two large dip nets. 

         


f. Power winch to lift fish containers.

          


g. Crane. 

          


h. Three portable radios.

          


i. Glove, boots, hardhats.


 Fish Handling Procedures



1. Meetings.




a. Conduct a safety and fish handling meeting. 


2. Fish removal 

   


b. If large numbers of fish must be handled, use the fish transport 




tank and the oxygen system. Position the truck with the 




fish tank on the tailrace deck.  

        


c. Use the deck wash system to fill the transport tank.  Flush for 




several minutes.




d. Capture fish with dip nets, and place them in plastic containers.

e. (Draft tube evacuation) Raise the fish containers from the draft tube to the access-door and then carry them to the elevator or to a position where the crane can lift the fish to the transport tank vehicle.  (Scroll case evacuation) Raise the fish in containers placed inside of the Texas Tower personnel basket.

   

f. Load the fish into the fish tanks.  Fish will be released at the best 



release site which will be determined by the project biologist. 

 


g. If large sturgeon is encountered, wrap it in wet blankets and 




secure 
it in a litter to remove.  

NAVIGATION LOCK
     It is not necessary to conduct fish handling operations during annual maintenance of the navigation lock in mid-March, because the work does not require complete draining of the lock.  Once every 4 years, the lock is completely dewatered to provide access for a thorough inspection. 


Fish are rarely found in the lock after draining, and fish handling may not be necessary.  For fish handling, safety pools are established between laterals located at both ends of the lock.  Leakage into the lock provides other safety pools to hold fish.  In the event it becomes necessary to handle fish, the following procedures will be used. 


Personnel Required

          

1. Crew.




a. Fishery biologist.

          


b. Crane operator and rigger.

          


c. Four maintenance staff.

           Equipment



1. Fish removal and personal equipment.

          


a. Crane.

          


b. Three extension ladders.

         


c. Four large dip nets.

          


d. Four plastic containers with lids.

          


e. Pickup truck with fish transport tank.

          


f. Personal protective equipment.

          


g. Stretcher/litter with blankets for large fish.

         


h. Rope.

          


i. Personnel-basket.

 
Fish Handling Procedures



1. Meetings.



a. Conduct a safety and fish handling meeting. 


2. Fish removal.

a. The crane with a personnel-basket will be used to lower personnel onto the laterals.

b. A stock tank with oxygen system, plastic trash cans, nets, and ladders will then be lowered into the lock.

c. The workers will form 2 two-person teams to net fish from each of the laterals toward the center of the lock. The collected fish will be transferred to the stock tank. 

d. Ladders will be used to enter the laterals.

e. The stock tank will be raised by the crane from the lock and lowered onto a truck for transport to the fish release site determined by the Project Biologist. 

RECORD OF FISH RECOVERY OPERATIONS – Ice Harbor Dam

Biologist in charge:  ______________________Date:________ Time: start ___________ end ________

Other personnel involved in activity: ______________________________________________________

____________________________________________________________________________________

Location: ____________________________________________________________________________

Purpose of unwatering/activity:  __________________________________________________________

____________________________________________________________________________________

Species and Counts of Fish Recovered (estimate only if necessary)

	Adult Salmonids Recovered

	Chinook Unclipped
	Live_______________________
	Mortality_______________________

	Chinook Clipped
	Live_______________________
	Mortality_______________________

	Coho
	Live_______________________
	Mortality_______________________

	Sockeye
	Live_______________________
	Mortality_______________________

	Steelhead Unclipped
	Live_______________________
	Mortality_______________________

	Steelhead Clipped
	Live_______________________
	Mortality_______________________


	Juvenile Salmonids Recovered

	Chinook Unclipped
	Live_______________________
	Mortality_______________________

	Chinook Clipped
	Live_______________________
	Mortality_______________________

	Coho
	Live_______________________
	Mortality_______________________

	Sockeye
	Live_______________________
	Mortality_______________________

	Steelhead Unclipped
	Live_______________________
	Mortality_______________________

	Steelhead Clipped
	Live_______________________
	Mortality_______________________


__________________________________________________________

Non Salmonids: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Problems and Comments:  ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________            

LOWER MONUMENTAL DAM
UNWATERING AND FISH HANDLING PLAN 
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INTRODUCTION

This plan is intended to serve as a guide for fish handling during the unwatering of various facilities at Lower Monumental Dam.  The objective of fish handling is to insure that no fish is put at risk of injury or death during these unwatering events. This plan provides guidance for safely removing fish from various areas as well as their care during holding, transport and release.  Specified within the plan are equipment requirements, personnel requirements, fish recovery procedures and procedures for coordination and scheduling.  The plan is intended as a living document that will be revised and updated as facilities change and better methods come to fruition.   

Coordination and Scheduling

Unwatering and fish recovery will be planned and scheduled well in advance to minimize impacts on fish.  The project fishery biologist will coordinate the activity with one of the Walla Walla District Operations’ fishery biologists, who will then coordinate with the appropriate fishery agencies. 
All emergency fish recovery operations will be coordinated and overseen by the project fishery biologist or fisheries staff if possible.  District Operations’ fishery biologists will be informed as soon as possible, and will conduct additional coordination with other fishery agencies if needed.

Fish Recovery Briefing

The project fishery biologist will ensure that adequate fish recovery equipment and personnel trained in fish handling are available for each unwatering and fish recovery event.  Project fishery biologists will ensure that all personnel involved in unwatering and fish handling have attended a prework safety and fish-handling meeting prior to beginning the event.  The briefings should lay out responsibilities for each participant in the activity.

Personnel

This plan specifies the number and specialization of personnel required for each type of unwatering activity.  Personnel for fish recovery include fisheries biologists, fish handlers, crane operators, riggers, winch operators, forklift operators and maintenance workers.  To minimize fish stress and mortality, adequate personnel must be available for fish recovery activities.

Facilities and Unwatering Procedures

This plan is project specific and contains step-by-step unwatering and fish recovery procedures for all facilities and project features that may contain fish.  These areas include upper fish ladders, lower fish ladder or collection channel, bulkhead slots, scroll case, draft tube, navigation lock, load and hold facility, transportation channel and primary dewaterer, and trash dipping of bulkhead slots.  The plan specifies how the facility is to be unwatered and where and how fish are to be recovered.  Each area has a designated release site for the fish expected to be encountered during the unwatering activity.

Fish Handling Equipment
This plan specifies all fish handling equipment required for handling fish during each type of unwatering activity.  Typical fish recovery equipment includes gloves, dip-net style fishnets, seines, fish buckets, gatewell dip basket, and fish transportation tanks and vehicles.  Equipment should be in good condition and be pre-positioned before unwatering begins.

Support Equipment
The plan includes a detailed listing of all support equipment required for each unwatering activity.  This includes hard hats, boots, safety harnesses, flashlights, portable radios, ladders, cranes, personnel baskets, pumps, forklifts, and any other equipment required for the activity.  The plan specifies where certain equipment is pre-positioned before work begins.

Fish Safety Pools
The plan identifies the areas in each facility which pond enough water to hold fish temporarily.  Whether the safety pools are usually maintained by leakage or controlled water flow is identified.  The plan specifies how long and under what conditions each safety pool can be used to hold fish safely.  If there is a potential for the pools to freeze over or lose their water source then the fish will be evacuated as soon as possible.

Fish Handling Procedures/Practices/Guidelines
The primary fish-handling objective is to collect and transport fish to release sites with minimal stress and without injury or mortality to any fish.  Fish crowding will be done slowly unless water levels are receding too quickly to permit this.  Adult salmonids and other adult fish will be salvaged first.  Netting will be done with no more than 1 adult fish per net.  As possible, no more than three adult fish will be carried to the transport tank in each 32-gallon fish bucket to reduce stress.  If fish will not be transferred from the bucket to the tank immediately, do not exceed 0.5 pounds of fish per gallon of water in the bucket.  Fish transport tanks will be 150 or 600 gallons capacity with an oxygen system on hand for use if needed. All fish handlers will deposit fish into one bucket at a time to reduce holding time in the buckets. Adult fish will not be held in the 32-gallon fish buckets for any longer than it takes to net these few fish and carry them to the transport tank.  Fish will not be held in transport tanks for more than two hours.  

In the event that large numbers of fish are recovered, an oxygen induction system will be used to increase the level of dissolved oxygen in transport vessel water.  The temperature will be monitored and kept within 2 degrees of the river release temperature.

Occasionally, large fish (usually sturgeon) must be handled. They will be moved by wrapping them in wet blankets and securing them in a litter.  The fish will be transported to a river release site in a fish transport tank filled with river water.  

Stressed adult fish may require resuscitation prior to release. This will be done by holding the fish by the caudal peduncle and resting the pectoral girdle in the other hand.  The fish will be gently moved back and forth through the water to force oxygenated water through the gills.  Listed salmon will be rescued and resuscitated before other fish species.

Fish Recovery Report
This plan includes a fish recovery report (Appendix 1).  This report will be filled out for each fish recovery operation and will be kept on file at the Lower Monumental Juvenile Fish Facility permanently.

ADULT FISH FACILITY
Upper Fish Ladders
Lower Monumental Dam has north and south fish ladders.  The upper fish ladder extends from the ladder exit to tailwater including the upper ladder diffusers. The north and south fish ladders are normally unwatered at different times during the winter maintenance period in January and February of each year so that a passage route is always maintained.  Often fish pump outages during this time period prevent the introduction of attraction water in the operating ladder. 

Equipment
a. Appropriate protective clothing such as hard hats, rain gear, dry suits, gloves and      rubber boots.

b. Portable radios (3).   (Biologist, rigger, fish handlers)

c. Two adult sized dipnets and two juvenile sized dipnets. (Located at fish counting station if for south ladder, at upper diffuser ladder entrance access 536 level if for north ladder).

d. Four 32-gallon fish buckets. (Located with nets above).

e. Transport systems (only if needed): The number of fish to deal with is normally very low due to preliminary procedures.  Fish pumps are shut off at least 24 hours prior to unwatering.  If a transport system is needed, a crane and 600 gallon fish tank (with biologist standing by to direct when to dump fish into the forebay), or a 150-gallon trailer mounted fish tank with oxygen system (located at the south side of upper ladder for south ladder and at the upper diffuser for north ladder with driver) will be ready before fish are handled.

f. Two long poles with protected tips to guide fish.

g. Two ladders or two creepers for going over / through weirs.

Personnel
a. Fishery biologist.

b. Crane operator and rigger, 

c. Crew member able to raise 32 gallon buckets by hand.

d. Shift operator.

e. Fish handlers, (2).

Fish salvage procedures
a. (Shift operator), shut down Auxiliary Water Supply (AWS) pumps a minimum of 24 hours prior to unwatering to discourage fish entry into the ladder. (When this is done, few fish will need to be handled and the recovery can occur using only the 32 gallon fish buckets.)

b. (Powerhouse mechanical crew), take out a clearance on the ladder.

c. (All personnel involved in the unwatering) Attend safety and fish handling procedure meeting prior to unwatering.  Fish handlers sign on to clearance. 

d. (Crane operator and rigger), clean ladder exit and place ladder exit bulkheads. Safety pools will be maintained by leakage through the bulkhead.  Position crane and fish bucket handling equipment on the deck just above where fish can be removed from upper ladder pools.

e. (Shift operator), reduce flow from upper diffuser to approximately 4” through the orifices (note: more water causes fish to hold in the ladder so we need to get as near 4” as possible).  The 4” flow will be maintained until after the fish have been evacuated from the ladder.

f. (Shift operator) regulate entrance gates to maintain the water level in the lower ladder so that lower diffuser gratings remain submerged.

g. Fish handlers use long poles to move fish from below exit pool to below weir located downstream of the upper diffusers, or if possible net fish from this area, place in 32 gallon fish buckets and transfer to transport system or release to the forebay directly. The fish biologist needs to monitor fish in the transport tanks (if used) and add oxygen or release fish and refill tanks as required.  Release these fish into the forebay prior to flushing the ladder.  If dumping fish into the forebay from buckets or 600 gallon tank, get vessel within 5 feet of surface before dumping.

h. Flush for at least two to three hours at approx. 4” flow to move any stranded fish down the ladder.

i. (Fish handlers) net fish from exit pool, place in 32-gallon containers and crane moves containers from ladder to transport system. Fish biologist records species, adult/juvenile, hatchery/wild for each fish and records on salvage report.

j. Release fish to forebay at Devils Bench boat ramp (trailer mounted fish tank), or at the ladder exit (crane supported fish tank or 32 gallon fish buckets).  

k. Two persons walk the ladder (over weirs, through orifices, or along the upper side of ladder) from upper safety pool to tailwater directing fish through orifices with their feet or from the side of the ladder with long poles.  

l. The maintenance crew will remove any debris from the ladder prior to returning the ladder to service.

m. (Shift operator) opens entrance gates to lower the lower ladder water level to tailwater level (fish handlers will use poles or will access the diffuser grates with a ladder to prevent stranding of fish on the grates.

LOWER FISH LADDERS

The lower fish ladders include: collection channel, lower ladder diffusers, junction pools and entrances. One of two separate methods may be employed in the inspection of the lower ladders.  The preferred method will be to pump water from the channel to achieve a depth of 8” to 12” inches and then enter the channel to inspect components and clean staff gauges.  The alternate method involves the use of a submersible camera.  This method will be used only if physical inspection cannot be performed. In this method the ladder entrances will be closed and the camera will be employed along gridlines to inspect the diffuser grates and other structures of interest. 

Method 1: Unwatering

Equipment
a. Appropriate protective clothing such as hard hats, rain gear, dry suits, hardhat mounted lights, and rubber boots.

b. Crane and personnel-basket.

If fish must be removed:

a. Two adult sized fishnets, two juvenile sized fishnets and a seine net (device constructed of netting and two or three handles for driving fish to the north end of the channel).

b. Four 32-gallon fish buckets.

c. Transport systems: A crane and 600 gallon fish tank (with biologist standing by to direct when to dump fish into the tailrace), or a trailer mounted fish tank with oxygen injection system.

d. Safety harness with lanyard (2).

Personnel
a. Fishery biologist.

b. Crane operator and rigger.    

c. Fish handlers, (5).

Fish salvage procedures
a. Attend safety and fish handling meeting.

b. (Shift operator) Pump lower ladder water level down.  Maintain adequate water depth (1 foot) to hold fish during inspection.

c. (Fish handler) As water level recedes in the lower ladder, assist fish through weir orifices and across diffuser grates to avoid stranding.  Access lower ladder by extension ladder or crane and man-basket).

d. Fish biologist and fish handlers enter channel and inspect grates, walls, etc. to check for fish friendly conditions and maintenance needs.

e. (If fish removal is needed for repair efforts) Crowd fish from far end of the collection channel into a confined area at the distant entrances by use of crowder nets (3 fish handlers using crowder net/access by personnel basket).  Once fish are crowded to the deep area at the north entrances then the channel should be pumped down to below the gratings.  On the lower south ladder the fish are concentrated with the crowding net and netted into the fish buckets for release into the tailrace.

f. When fish are concentrated at the north entrances use dip nets to move fish to fish buckets or directly to the fish tank attached to crane.  Use the crane to hoist the fish tank and dump the tank in the tailrace.  The crane can dip from the tailrace after dumping to refill the fish tank. The fish biologist records species, adult/juvenile, and hatchery/wild, for each fish.

Method 2: Camera inspection

Equipment
a. Submersible camera.

b. Boat. 

c. Personal protective equipment (gloves, rain gear, rubber boots, etc.). 

Personnel

a. Camera operator.

b. Crane operator and rigger.

c. Boat operator.

Procedure 

a. Crane operator and rigger lower boat and camera into lower ladder.

b. Camera operator runs camera back and forth along diffuser grates using grates for alignment looking for grating problems or other items that represent a hazard to fish.   Boat operator guides boat through channel.

c. Fish salvage is not required in that the entrances will be opened while inspection is not occurring thereby allowing the fish to exit at will. 

d. If fish removal is needed for repair see (e. and f.) above under method 1.

TURBINE UNIT 

BULKHEAD SLOT DIPPING

Dipping is a method of removing fish that have been trapped in the slot.  It serves as an alternative for removal of fish when orifices cannot be used, and must be done prior to placement of bulkheads when a turbine unit is to be unwatered.   

Equipment
a. Bulkhead slot dip basket (basket is to be inspected for tears and damage prior to each use – repair as needed).  

b. Pick-up truck with transport tank (1 or 2 depending on time of year and number of fish).

c. Crane (mark the cable at maximum depth required).

d. Oxygen induction system for each tank.

Personnel
a. Fishery biologist.

b. Crane operator and rigger.

c. Maintenance staff, at least two or more depending on time of year and the number of fish encountered to assist with the handling and driving.

Fish recovery procedures
a. Attend safety and fish handling meeting. 

b. Close orifices on unit being dipped.  Bulkhead slot dipping does not require unit shut down. 

c. Move STS cables, power cords and ropes in bulkhead slot to avoid tangling.

d. Position tank and truck on west side of the slot to be dipped south of the crane.

e. Raise basket wings and basket floor to upright position and insert pin prior to lowering into slot.

f. Make dips at increasing depths of approximately 5-10 feet to the maximum depth marked on the cable (Drott crane).  This mark is a reference to keep the dip basket away from the STS screen. When the basket is at desired depth release wings by pulling the trigger pin rope. Raise basket from the slot. 

g. Upon removing basket from slot, position the reservoir bag of the dip basket over the transport tank and un-zip the bag.  Assist fish into the tank making sure all fish have been evacuated (fish handler and biologist). If large numbers of fish are present, repeat a dip at the same level to prevent overloading of sanctuary bag. Re-zip the bag, reset wings and floor with trigger pin and repeat process at greater depth. 

h. Monitor temperature and oxygen content in the tank and make needed adjustments (fish biologist).

i. Transport fish to Matthew’s boat ramp for release (fish handler and biologist).  Make sure fish are discharged into water deep enough to prevent injury and assure all fish are out of the tank before pulling the truck away from the water.

j. Refill tank with flushed deck wash system or JFF raw water supply to continue.

k. Due to the large number of fish encountered in this procedure, fish ID and recording will not be attempted.   A state biologist should be on hand to assist and to monitor fish condition.

SCROLL CASE

Scroll case fish recovery takes place when turbine units are unwatered.  Before unwatering the unit will be spun to clear fish from the scrollcase and draft tube if at all possible.  When the unit can be spun and bulkheads placed within 6 hours then method 1 will be used.  When the unit cannot be spun then method 2 will be used.

Method 1: If unit was spun and bulkheads placed within 6 hours  

When the unit has been spun and bulkheads are placed within 6 hours then few fish will be found in the scrollcase and draft tube.

Equipment

a. One large and 1 small dip-net.

b. Two 32-gallon fish buckets. 

c. One 5 gallon plastic bucket.

d. Four wheel cart.

e. Tugger winch and personnel-basket.

Personnel

a. One fish biologist.

b. One fish handler.

c. One safety person / fish handler.

d. Tugger operator.

Fish salvage procedures

a. Attend the safety and fish-handling meeting. 

b.  (Shift operator) Lower water level in the scrollcase using the scrollcase drains.  Maintain at least one foot of water over the drains until fish can be evacuated. 

c. Tugger operator lowers fish handler and safety person into the scrollcase; then lowers nets and fish buckets.  Shift operator may need to lower water level as fish are being removed.

d. The fish handler and safety person will collect fish using dip nets and 32 gal fish buckets and evacuate fish from the scroll case to 444 level by tugger system. The fish biologist will remove fish from personnel-basket and record fish information on the salvage form.

e. Fish biologist and fish handler will place fish buckets on four-wheel cart, take fish to 460 level in the elevator and transport them to the release site.

f. Release fish into the river below the dam.

Method 2: If unit cannot be spun and bulkheads placed within 6 hours

Equipment

a. Truck with transport tank filled with water from a well-flushed hydrant of the deck wash system or from the raw water supply of the JFF.  Have oxygen induction system on station.

b. Fish buckets, 32 gal capacity (2).

c. Four wheeled cart, (2).

d. Waders/rubber boots, wool gloves, for personnel entering scroll case.

e. Crane.

f. Tugger winch and personnel-basket.

g. Forklift truck.

h. Litter and wool blankets for possible sturgeon removal

i. Large dip nets (2) small dip nets (2).

j. Hand held radios, (#3).

k. Oxygen monitoring device.

Personnel
a. Fish biologist. 

b. Safety person.

c. Tugger operator. 

d. Forklift operator.

e. Transport vehicle driver, (1). 
f. Shift operator.    

Fish recovery procedures
a. Attend the safety and fish-handling meeting. 

b. (Shift operator) Lower water level in the scrollcase using the scrollcase drains.  Maintain at least one foot of water over the drains until fish can be evacuated. 

c. Tugger operator lowers fish biologist and safety person into the scrollcase; then lowers nets and fish buckets.  Shift operator may need to lower water as fish are being removed.

d. The fish biologist and safety person will collect fish using dip nets and 32 gal fish buckets and evacuate fish from the scroll case to 444 level by tugger system. The fish biologist will record fish information on the recovery form.

e. Place fish buckets on four-wheel cart and transport vehicle driver takes fish to 460 level in the elevator.

f. Forklift operator raises cart and fish to dump into transport vehicle.  Vehicle driver dumps the fish from fish buckets to transport vehicle tank.

g. Fish are transported to Devil’s Bench boat launch where they are released.

h. Monitor temperature and oxygen content and make needed adjustments (fish biologist).

i. If oxygen injection system is used within the powerhouse then the atmosphere near the work must be monitored for oxygen enrichment.

DRAFT TUBE

Some of the safety problems associated with entry into the draft tubes include: 1. The draft tube is a permit confined space with limited entry/exit, 2. Access is by air operated personnel hoist, safety harness and fall arrester, 3. Mechanical rescue devices are not available for this application, 4. Uncontrolled leakage will result in rapid flooding in the event of power failure, and 5. Communication by radio is severely degraded due to ambient noise and echo effect in the area. Safety problems associated with being in the draft tubes makes it unwise to enter and work in the bottom of the draft tube. When a unit is operated it flushes fish from the draft tube.  At Lower Monumental, fish recovery from the draft tube will not occur if the unit is operated and head gates and stop logs are installed within six hours following operation. In the event that the unit cannot be operated the following salvage procedure will be followed. 

Equipment
a. Hard hats, waders/rubber boots, wool gloves and rain gear for personnel entering draft tube.

b. Fish buckets, 32 gal capacity (4) (station at tugger station).

c. Tugger winch, fish bucket lifting gear and personnel seat (station at tugger station).

d. Litter and wool blankets for possible sturgeon removal (station at tugger station).

e. Large dip nets (2), small dip nets (2), crowder net (1).

f. Hand held radios, (5) (fish handler, tugger operator, crane operator, fish biologist, shift operator).

g. Four wheel carts (2) with 600 gallon fish tanks approximately 1/3 filled with water on each (fill from a well flushed hydrant of the deck wash system or dip from the tailrace) (station at the tugger). Have oxygen induction system and oxygen enriched atmosphere sensing equipment also standing by at same location.

h. Assembly bay crane (station over access hatch on the 460 level).  

i. Hazardous atmosphere monitoring device for sensing inside the draft tube (at tugger station).

j. Mobile crane (station at tailrace deck).

k. Forklift (station at access hatch 460 level).

Personnel
a. Fish biologist. 

b. Shift operator.

c. Tugger operator (at tugger station).

d. Crane operator and rigger (cover raising tank and cart with assembly bay crane, and dumping/refilling with mobile crane).

e. Tank pusher (2 at tugger station).

f. Forklift driver (at 460 level near access hatch).

g. Fish handlers (3 at tugger station).

Fish recovery procedures
a. Attend a safety meeting and discuss safe operating and fish handling procedures.

b. (Shift Operator and fish biologist) Pump water level in the draft tube down to approximately 18 inches depth and monitor to assure water volume is sufficient for volume of fish encountered.

c. Set up equipment (see equipment section above).

d. With water depth of 18-24 inches fish handlers enter the draft tube.

e. Two fish handlers use crowder net to move fish from the deep end of the area to a shallower location where capture is possible.

f. The third fish handler nets adult salmonids first and puts them in fish buckets (no more than three per bucket).

g. Tugger operator raises the fish bucket and maneuvers it through the hatch.  Tank pushers receive the bucket and dump it into the fish tank.  Fish biologist monitors the oxygen content of the tank and records fish information on recovery form.  If oxygen is used then the atmosphere will be monitored and oxygen will be discontinued if an enriched atmosphere develops (keep level at or below 21%).  If the oxygen level rises above 21% then the oxygen will be discontinued and the tank will be pushed into position for the assembly bay crane to raise it to the 460 level.

h. At the 460 level the forklift operator will move the tank out to the mobile crane where the crane operator and rigger will lower the tank over the tailrace and dump it no higher than five feet above the water surface.

i. Subsequent tanks of fish will be handled in the same manner. Refill tanks by dipping from the tailrace or from the flushed deck wash system.

j. If sturgeon are encountered, wrap in wet blankets and secure in liter.  Hoist fish from draft tube, place in fish tank and handle as in g. and h. above.

NAVIGATION LOCK
It is not necessary to conduct fish recovery operations during annual maintenance of the navigation lock.  The annual maintenance does not require complete draining of the lock.  Once every 4 years the lock is completely unwatered to provide access for a thorough inspection. Fish are rarely found in the lock after draining and recovery procedures may not be necessary.  Safety pools are established between laterals located at both ends of the lock.  Leakage provides other pool areas to form. These areas or safety pools can be used to hold fish.  In the event it becomes necessary to salvage fish the following procedure will be used. 

Equipment
a. Boots, rain gear, hardhat, rubber or wool gloves (2 radios, one with biologist and one with fish handlers).

b. Crane with 600-gallon fish tank filled with river water dipped with crane or pumped from forebay.

c. Oxygen induction system.

d. Personnel basket.

e. Extension ladders (3).

f. Seine net.

g. Large dip nets (4).

h. Fish buckets with lids (4).

i. Litter with wool blankets (sturgeon removal).

Personnel
a. Fish biologist.

b. Crane operator and rigger.

c. Lock fish handlers (4) 2 seiners and 2 netters.

d. Bucket to release handlers (2).

Procedure 

a. Recovery personnel (lock fish handlers and biologist) will be lowered onto the laterals using personnel basket and crane. The biologist will determine whether fish numbers call for 600 gallon fish salvage system and return to the top to receive fish.

b. If large numbers of fish are present then the 600 gallon fish tank with oxygen system, 32-gallon fish buckets, nets, and ladders will then be lowered to personnel.  If fish numbers are low then 32 gallon buckets will be used without the 600 gallon system.

c. Ladders will be used to enter the laterals.

d. Fish handlers will form a team of 2 seiners and 2 netters.  Seiners will crowd fish to the netters and work from one end of each lateral to the other.  Netters will place fish in 32 gallon containers (no more than 30 pounds of fish in 15-20 gallons of water) and send containers up for evaluation (biologist) and release in forebay (bucket handlers).

e. The fish biologist will monitor the fish in the 32 or 600 gallon containers and make needed adjustments to procedure if fish are at risk. The fish biologist will record fish information (species, clipped/unclipped, live/dead) on the salvage form.

f. If used, the fish tank will be raised, transported and dumped into the forebay using the crane.  The tank will be dumped at no greater than 5 feet from the water surface.

JUVENILE FISH FACILITY
LOAD AND HOLD FACILITY

The juvenile fish facility at Lower Monumental Dam is dewatered after the transport season for inspection, maintenance, repair and modification.  Emergency unwatering procedures are the same as below.

Equipment

a. Needed equipment is always on station and includes paddles, crowders and nets used in daily operations.

Personnel
a. Fish Biologist.

b. Bio-Techs (2).

Fish salvage procedure
a. Attend safety and procedure meeting prior to commencing operation.

b. Position transportation flume switch gate to bypass position.

c. Close valves HD-39 and HD-40 flume/sampling unwatering valves.

d. Slowly close separator supply valves HR-41 to 47 (biologist) while closing valves HD-29 to 34 as flow diminishes (techs). Fish will exit as water level drops.  Keep separator exit hopper supply valves HR-41 and 45 open to 10% to assist fish from separator to counter tank flumes then close.  

e. Evacuate fish from sample counter tanks by reducing supply water and crowding fish into counter tubes with the paddles.

f. Evacuate fish from sample holding tanks by reducing supply water and crowding them into the anesthetic tanks.  Drain tanks, check for any remaining fish and flush them to the lab.

g. Fish are evacuated from the lab via the mini-tank hopper or raceway piping depending on the time of unwatering.  Fish must be loaded or bypassed prior to shutting off the fish facility supply.
h. If fish are present in the raceways they must be released before shutting off the water supply to the facility.  The fish may be loaded into a truck or barge, or they may be bypassed.  Align valves accordingly and release fish by securing inflow to one raceway at a time and opening fish evacuation valves. 

i. To shut off fish facility water supply, open all outside supply and flush water valves and one flush water valve inside the building at the sampling station.

j. Close valves DR-2, DR-3 and DR-4.  Make sure DF-5 and DF-1 are closed.  Open DF-8 and water will drain from the separator head tank and the flush water system.

k. Open raceway supply manifold drain HD-96, flush water system drain HD-97 and separator drains HD-108.  This completes the unwatering.

l. Fish will be transported or bypassed to the river at Mathews boat launch. 

TRANSPORTATION CHANNEL AND PRIMARY DEWATERER

The juvenile fish collection channel and primary dewaterer at Lower Monumental Dam are generally dewatered at the close of each season (Approximately Dec. 16).  The procedure will be the same for emergencies.

Equipment 

a. One large net for safety observer in case fish get behind crowding tools.

b. Three flashlights, preferably mounted on hard hats to keep hands free.

c. Two rubber or brush bottomed crowding tools with handles (custom made and stored.

d. Three portable radios (to provide communication from fish biologist to operator and fish crowders/safety observer).

e. Knee-high or hip boots (spikes can be attached), warm socks, gloves, coats, hard hats. 

f. Handrail around entry into collection channel. 

g. Access ladder and extension ladder. 

Personnel 

a. One fish biologist to coordinate activities and operate valves at primary dewaterer.

b. Fish facility maintenance coordinator (MC) to take out clearances and crowd fish.

c. One additional fish crowder and one safety observer (assistant Bio)(at orifice gallery by unit 6).  

d. One operator to place clearance tags and switching permits, close orifices and bleed the orifice air supply. (Note: All entering channel must sign onto the clearance)

Setup: 

1. Maintenance coordinator (MC) requests clearances at least one day before the procedure to include tags on: 1. unwatering screen cleaner bubbler air supply (clearance tag), 2. orifice channel water-up valve (Operator switching permit during procedure and MC clearance tag after procedure), 3. high water and low water alarm probe power (clearance tag), and 4. orifice air supply (clearance tag).  
2. (The morning of procedure) After positioning the screen cleaner at the upstream end of the Primary Dewaterer, the MC hangs personal switching permits on: 1. unwatering screen cleaner brush disconnect switch, 2. unwatering screen cleaner bridge travel disconnect switch. The MC then cycles the air bubbler system to remove any debris from the screens. The operator can at that time hang a clearance tag on the unwatering screen cleaner bubbler air supply valve and the high and low water alarm probe power supplies.  The biologist will cycle the air bubbler system before the unwatering procedure begins to assure any remaining air has been bled off.
3. MC and fish crowder take crowding tools, large net, and extension ladder to upstream end of orifice gallery and install handrails and upper access ladder at orifice 6C36. 
4. To prepare for start of the procedure the operator closes the channel water up valve and attaches the operators switching permit.
5. Assure that the load and hold facility has been unwatered. If not, refer to the Load and Hold Facility unwatering section and complete that procedure prior to commencing Transport Channel and Primary Dewaterer unwatering.
Procedure:

a. Attend safety and procedure meeting prior to commencing unwatering operations.
b.  (Fish Biologist) Close DF- 1 and DF-8.  Allow pipe from DF-8 to the primary dewaterer to fill SLOWLY by opening DR-2, 3, or 4 slightly. (Warning! Do not open too far during filling of the pipe or escaping air will blow off inclined screens).
c. When pipe is full, open DR-1 to full open position. (This may require all fish crew participants if electric motor won’t operate).
d. MC, fish crowder and safety observer in rubber boots, with flashlights, crowding tools, and net stand by in orifice gallery for signing on the clearance and for entry into collection channel.  
e. Fish biologist places overflow weirs in manual.  Make certain valves DF-1, DR-2, DR-3, DR-4, and DF-8 are in the closed position and DR-1 is full open.  With the installed winch, raise the floor cover to DR-1 opening the fish passage route to the tailrace through the primary emergency bypass.
j. On the biologist prompt (by radio), operator closes orifices 6C-1A in that order. The operator then closes off and bleeds pressure from the orifice air supply and places safe clearance tag on it.  The MC signs clearance tag and safety observer and crowders check clearance tags and sign onto the clearance before entering channel.

k. MC and fish crowder set up extension ladder into channel at orifice 6C 36.

l. Biologist lowers water level by lowering the weirs so that fish crowders and safety observer can safely enter the channel.  When water depth is 12-14 inches in channel, MC, fish crowder and safety observer enter channel (biologist confirms with operator when personnel are in channel).  

m. Biologist opens DF-8 to full open.  The rate the water level drops can no longer be controlled.  Fish crowders push fish to the unwatering structure with crowding tools following the receding water making sure fish are kept in water of adequate depth.  Safety observer follows fish crowders, making sure no fish get past the crowding tools.  Safety observer uses net to catch any fish that get behind crowding tools and to feel around and make sure the water-up diffuser grating ahead of the fish crowders is in place.  

n. Those crowding the channel must stop at top of the slope going into the primary dewaterer.  Lift up crowding tools to allow water behind the tools to flush fish.  Use crowding tools to push additional surges of water to force fish down the pipe opening if necessary. 

o. Fish biologist lowers primary emergency bypass cover so that personnel can promptly exit the dewaterer at exit stairs of transportation flume.  Crowders and safety observer will then sign off of the clearance.  The operator then lifts the switching permit tag on water-up valve and opens the valve to flush fish to the river (minimum 15 minutes at ½ open on the valve).  Water-up valve is then closed and the operator hangs clearance tag which is initialed by the MC. 

p. To Secure:

· Leave overflow weirs lowered.

· Open valves DF-1, DF-8, DF-5, DR-1, DR-2, DR-3, DR-4,  DD-6, and DD-7.

· Return crowders to storage area.  Remove and properly store ladders and handrails from 6C36 and replace the grating.

· Turn off orifice lights.

· Lower tarp over channel opening at the primary dewaterer.

· Store nets, and other gear.

TRASH DIPPING BULKHEAD SLOTS

Debris accumulates in the bulkhead slots and requires removal to prevent injury to fish.  During this operation fish are sometimes collected with debris and salvage procedures are necessary.  When fish numbers are low in the gatewells, fish salvage is not needed as fish are not found in with the refuse.

Equipment required
a. Five gallon buckets with picking eyes (2).

b. Wool gloves.

c. Drott crane.

Personnel
a. Fish biologist or fish handler. Another fish handler may be required if large numbers of fish are collected.

b. Trash truck driver.

c. Crane operator and rigger.

d. Trash handler.

Fish salvage procedures
a. Crane operator lowers debris basket into slot no deeper than necessary to pick debris (this reduces the number of fish collected during the operation). Trash handler uses an airline and/or pipe pole to direct debris into the basket.

b. Crane operator raises basket and positions it over trash trailer.  Rigger or trash handler dumps the load.

c. All personnel involved in trash dipping assist in fish retrieval prior to dipping another load. Fish are picked out of debris pile and placed in 5-gallon buckets ½ filled with water.

d. Fish buckets are lowered into a clean slot or the forebay and are dumped at the water surface. The bucket is refilled and the procedure is repeated.

e. Fish numbers will not be recorded during this procedure because all hands will be active in recovering fish that are out of the water. 

RECORD OF FISH RECOVERY OPERATIONS - Lower Monumental Dam

Biologist in charge:  ______________________Date:________ Time: start ___________ end ________

Other personnel involved in activity: ______________________________________________________

____________________________________________________________________________________

Location: ____________________________________________________________________________

Purpose of unwatering/activity:  __________________________________________________________

____________________________________________________________________________________

Species and Counts of Fish Recovered (estimate only if necessary)

	Adult Salmonids Recovered

	Chinook Unclipped
	Live_______________________
	Mortality_______________________

	Chinook Clipped
	Live_______________________
	Mortality_______________________

	Coho
	Live_______________________
	Mortality_______________________

	Sockeye
	Live_______________________
	Mortality_______________________

	Steelhead Unclipped
	Live_______________________
	Mortality_______________________

	Steelhead Clipped
	Live_______________________
	Mortality_______________________


	Juvenile Salmonids Recovered

	Chinook Unclipped
	Live_______________________
	Mortality_______________________

	Chinook Clipped
	Live_______________________
	Mortality_______________________

	Coho
	Live_______________________
	Mortality_______________________

	Sockeye
	Live_______________________
	Mortality_______________________

	Steelhead Unclipped
	Live_______________________
	Mortality_______________________

	Steelhead Clipped
	Live_______________________
	Mortality_______________________


__________________________________________________________

Non Salmonids: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Problems and Comments:  ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________            

LITTLE GOOSE LOCK AND DAM

FACILITIES UNWATERING AND FISH HANDLING PLAN
Prepared

by:

George Melanson

January 2011

Project Fishery Biologist

Eastern Project

Walla Walla District

U.S. Army Corps of Engineers

Introduction
This plan serves as a guide to safely and efficiently remove fish from various sites at Little Goose Dam when unwatering occurs.  These sites include locations within the adult fish passage facilities, locations within the juvenile fish passage facilities and the navigation lock.  Unwatering is sometimes necessary for maintenance or other purposes, such as when the operational season ends for the juvenile fish facility.  Fish removal work can be hazardous and personnel safety is of highest priority.  At the same time, proper measures will be taken to ensure the welfare of the recovered fish.

Coordination and Scheduling
The project fishery biologist or assistant fishery biologist in the absence of the project fishery biologist will coordinate and schedule planned unwatering activities well in advance with project personnel and Walla Walla District Operations fishery biologists.  The district biologists, in turn, will inform and coordinate with the appropriate fishery agencies.

All emergency unwatering activities, will be coordinated and overseen by the fishery biologist or fisheries staff if possible, District Operations’ fishery biologists will be informed as soon as possible and will conduct coordination with other fishery agencies as required.

Fish Handling Briefing
Before each planned unwatering activity a briefing for all participants will be conducted by the fishery biologist and other supervisors as needed.  Topics normally discussed would include the purpose of the unwatering, the responsibilities of each participant, pre-positioning of all needed equipment, detailed procedures, personnel safety, activity hazard analysis, fish handling guidelines (see “Fish Handling Guidelines” below), and numbers of fish expected based on past records.  In the case of an emergency the fishery biologist will brief the crew during the unwatering to allow faster fish rescue.
Personnel
This plan specifies the number and specialization of personnel required for each type of unwatering activity.  Personnel for fish recovery include the project fishery biologist, assistant fishery biologist bio-technicians, ODFW smolt monitoring personnel, crane operators, riggers, winch operators, forklift operators and maintenance workers.

“Fish Handlers” as used in this plan are usually comprised of the assistant fishery biologist, bio-technicians, ODFW smolt monitoring personnel and/or maintenance workers.

To minimize fish stress and mortality, adequate personnel must be available for fish recovery activities.

Facilities and Unwatering Procedures

This plan is project specific and contains step by step unwatering and fish recovery procedures for all facilities and project features which may contain fish.  These areas include the upper fish ladder, lower fish ladder or collection channel, bulkhead slots, turbine scroll case, turbine draft tube, navigation lock, load and hold facility, juvenile collection channel, primary dewaterer, and gatewell bulkhead slots.  The plan specifies how the facility is to be dewatered and where and how fish are to be removed.  Each area has a designated release site for the fish expected to be encountered during the unwatering activity.

Fish Handling Equipment

This plan specifies all fish handling equipment required for handling fish during each type of unwatering activity.  Typical fish salvage equipment includes, hand held fish nets, seines, small fish buckets (5-gallons) and large fish buckets (32 or 44-gallons), fish recovery tanks, scrollcase drain dam, sturgeon sling, gatewell dip baskets, and fish transportation150 gallon  mini- tank, 300 gallon midi-tanks. and vehicles.  Equipment should be in good condition and be pre-positioned before unwatering begins.

The fish recovery tank is always used in conjunction with a crane.  The rectangular, steel tank is 37” wide X 32” high X 72” long.  There is no top.  An interior wall divides the tank into two compartments, one 24” long and the other 48” long.  Small fish are usually put into the smaller compartment and large fish are put in the larger compartment.  Six 1.5” diameter holes in the interior wall allow the water levels in both compartments to equilibrate.  Ten 1.5” diameter holes around the sides of the tank are 24” above the floor, allowing for a maximum water capacity of about 275 gallons.  The four upper corners of the tank are lifting points for the crane.  Another lifting point on one side is used with the crane’s whipline.  The tank is filled by dipping it in the river or fish ladder.  Fish are then netted or bucketed into the tank.  The fish are released from the tank within a few feet of the water surface, either the river or fish ladder, by tipping the tank.

Other recovery tanks include two fiberglass tanks.  The smaller (A) tank is 36” wide X 18” high X 72” long.  It holds a maximum of 200 gallons, although the tank is usually filled about one-half way.  The larger (B) tank is 36” wide X 18” high X 96” long and holds a maximum of 270 gallons, although here again the tank is normally filled only about one-half way.  Both tanks have a painted plywood top held down with clamps.  Each has a single, 3” inside diameter fish exit at one end that can be attached to a release hose.  Each tank is filled with river water at the juvenile fish facility, by pump, or by using the dam’s deck wash system.  Fish are placed in a tank with the gatewell dip basket, by net, or by bucket.  Large fish are released from a tank by netting them out and small fish are released through a hose.  A variety of release sites are possible and are described later in this plan.

The scrollcase drain dam is used only when a unit scrollcase is dewatered.  Each scrollcase has a square floor drain, about 3’ X 3’.  The drain dam is square, slightly larger than the floor drain, and made of tubular matting.  The drain dam is placed around the floor drain, thus ponding water to some 5” deep.

The sturgeon sling is used to handle sturgeon over about four feet long, although no fish of this size have been found during unwatering activities in at least ten years (if ever).  The sling is made of canvas and is 6’ long X 3’ wide.  A fish would be wrapped in the sling and secured in place with rope.  The sling can then be lifted, by winch or crane if necessary, or dragged.  Efforts would be made to keep the fish in a horizontal position.  However, extraction from a scrollcase would require a vertical, head-first lift due to the small access hatch.

The gatewell dip basket is raised and lowered by a crane and is used for removing fish from a gatewell prior to unwatering.  It has three folding wings which are kept folded up by means of a steel pin attached to a long rope.  Once the basket is underwater, the pin is pulled to unfold the wings which then fit close to the walls of the gatewell.  As the basket is raised, most water drains out but a sanctuary remains for holding fish.  Fish are released from the sanctuary into a tank of water by unzipping it.

The mini-tank and midi-tank are carried in a pickup and are normally used for transporting juvenile salmon and steelhead to below Bonneville Dam.  Either could serve for fish salvage purposes as deemed necessary.  Both fiberglass tanks are fully insulated, completely enclosed, and outfitted with oxygen, water recirculation, and temperature control systems.  A 6” inside diameter fish exit can be connected to a flexible hose.  The tank can be filled with river water at the juvenile fish facility, by pump, or by using the dam’s deck wash system.  During fish salvage operations, fish would be put in the tank by net or bucket.  Large fish would be released by netting them out.  Small fish would exit via the flexible hose.

Support Equipment
Additional support equipment including personal protective equipment (PPE) required to perform unwatering and fish handling including but not limited to;  hard hats, gloves, waders, boots, safety harnesses, flashlights, rope, portable radios, ladders, cranes, personnel baskets, water pumps, barricades  and forklifts, The plan specifies where certain equipment is pre-positioned before work begins.

Fish Handling Guidelines

The primary fish handling objectives are to collect and transport fish to release sites with minimal stress and without injury or mortality to any fish.  Fish crowding will be done slowly unless water levels are receding too quickly to permit this. The guidelines below should be reviewed at each fish handling briefing.

· Adult salmonids, adult lamprey, and all sturgeon should be salvaged first, then juvenile salmonids, then non-salmonids.

· To the extent possible, allow fish to volitionally travel to the river or to a collection point.

· Netting of fish should be minimized.  Emphasize water-to-water transfer (e.g. bucket-to-tank, tank-release hose-river).

· Netting should be done with no more than 1 adult fish per net.

· To the extent possible, large fish will be held in large fish buckets and small fish will be held in small fish buckets.

· To the extent possible, no more than three adult fish will be carried to the transport tank in the large fish buckets to reduce stress.  Do not exceed half a pound of fish per gallon of water in the buckets, unless fish will be released immediately.  

· If a fish is netted and must be temporarily held in place, keep the net and fish in the water.

· Fish should not be crowded in a holding container.

· Provide supplemental oxygen or add more fresh water to tanks as needed.

· Fish should not be held in a container for more than one-half hour (the mini-tank or midi-tank are exceptions when supplemented with oxygen).

· Water temperatures in the container will be monitored and kept within 2 degrees Fahrenheit of river release temperature.

· Carefully return fish to the river as soon as possible at specified, predetermined release sites.

· Ensure a short vertical drop at the release site, less than ten feet.

Fish Recovery Report
All fish salvage activities should be documented with a “Record of Fish Recovery Operations” (Appendix 1).  The records should occasionally be summarized as shown in Appendix 2.  Summarizing the numbers of fish removed by location and date can be helpful in predicting the numbers of fish to be recovered in a forthcoming unwatering activity.

ADULT FISH FACILITY
Fish Ladder
Little Goose Dam fish ladder (from exit to tailrace elevation) is dewatered during the first week in January and may remain dry through the end of February to perform winter maintenance.  Fish handling is minimized by removing the picketed leads a month or two before unwatering and by shutting down the auxiliary water pumps and diffuser 13 24 - 48 hours prior to unwatering to discourage fish entry.  The ladder is closed off by replacing the fish exit trashrack with a stoplog.  As the fish ladder drains, most fish move down the ladder to tailrace level.  Some fish take refuge in pools remaining above the weirs or in a pool just upstream from the counting window.  When all water is shut off, there is some water leakage through the closed fish ladder exit.  This leakage flow is maintained down the entire ladder as long as the mud valve associated with diffuser 13 is kept closed.  The mud valve is opened only after all fish are out of the ladder.  The fish salvage process takes about one to two hours.

Personnel Required
1. Crane operator (sets stoplogs in the ladder exit)

2. Rigger (assists crane operator)

3. Shift operator (issues hazardous energy clearances, shuts down pumps, closes diffuser 13 and, after fish are out, opens the mud valve)

4. Fishery biologist

5. Fish Handlers (4 minimum) 

Equipment Required
1. Appropriate PPE; hard hats, gloves, safety harnesses, rain gear, dry suits, and hip waders

2. Crane with lifting beam.

3. Ladder and tie-off rope to enter the fish ladder near the exit.

4. Step ladder to enter/exit the fish ladder at the counting window.

5. Ladder and tie-off rope to exit the fish ladder from tailrace level (as necessary if fish need salvaging below window pool)

6. Two extension poles (32 feet) with crowders 

7. Four large fish nets, one for each fish handler

8. Two extra large fish nets, each used to block off lower window pool weir orifices.

9. Six small fish buckets for holding small fish, one for each fisheries worker and two extra.

10. Two large fish buckets for holding large fish at counting window pool.

11. Three or four radios for communications.

12. Salt for deicing the ladder walkway

13. Wristwatches.

14. Thermometers

15. Pickup with B-tank filled with water and parked near viewing room.

16. Sturgeon sling.

17. Record of Fish Salvage Operations.

Fish Handling Procedures
1. Ensure that the picketed leads have been pulled out so that fish can exit downstream.  The picketed leads are generally removed in November or December.

2. Auxiliary fish pumps and diffuser 13 should be shut down 24-48 hours before unwatering to reduce the number of fish in the ladder.

3. Conduct the unwatering and fish handling briefing with all personnel that will be involved.

4. Pre-position all equipment.

5. Salt and/or sand the ladder walkway if needed to melt ice prevent slipping/falling.

6. Crane Operator and rigger will set stoplogs in ladder exit.

7. Keep mud valve drain closed to maintain leakage water to flow down the fish ladder.

8. Clearance Holder will attach all required lock-out tags.  All personnel entering ladder will sign onto clearance prior to entering the ladder.

9. Install the personnel ladder at the fish ladder exit area.

10. When water level lowers to one foot deep in the upper weir pool, one fish handler with a large net will enter the upstream end of the ladder to crowd fish from exit stop logs down stream through the first weir and then exit the fish ladder.

11. Two fish handlers each with an extension pole crowder will crowd fish downstream to the window pool area following the water as it drains from weir pool to weir pool.

12. Fish are moved down the ladder first.  Debris will be removed after fish have been evacuated.  Two additional fish handlers can assist walking downstream as needed.

13. When water reaches approximately 18 inches deep in the window pool area, two fish handlers will install the step ladder and enter the pool area and place the extra large nets over the downstream window pool weir openings.

14. All fish handlers and the biologist if needed will enter the window pool area to salvage fish.  All fish will need to be netted and placed into appropriate fish holding buckets.

15. After all fish are salvaged, large fish will be transported and released along the river shore at Little Goose Landing, about one mile upstream from the dam.  Small fish are released at the river shore near the juvenile fish facility.  Ensure that water temperatures are within 2o Fahrenheit; exchange water as needed.

16. After fish are out of the ladder, open the mud valve drain.

17. The fish biologist records species, adult/juvenile, clipped/unclipped for each fish and completes the Record of Fish Recovery Operations.  This is a permanent record.

Fishway Channel

The fishway channel is unwatered for annual maintenance in January or February and usually remains dry for a few days to several weeks.  With the fish ladder already unwatered, the channel is unwatered by raising all fishway weirs above tailrace level, and then pumping the channel dry through the floor diffusers.  The channel is first unwatered only from the junction pool and south shore entrance (SSE) to the north powerhouse entrance (NPE).  If this section of the channel is unwatered very slowly, fish can take refuge in a small pool at the SSE (slowly pumped dry) or in the spillway section of the channel (to be unwatered later in the day or the next day).  Fish at the SSE are netted into the fish recovery tank which is set on the channel floor.  A crane then lifts the tank and releases the fish.  The best release site will be determined by the project biologist.  The fish recovery process for this section of the channel takes about one to two hours.  The spillway section of the channel, from diffuser 12 to the north shore entrance (NSE), is normally unwatered later that day or a day or so later.  Because this section is drained via diffuser 12 at the south end, water flows in the opposite direction from north to south.  Leakage into the channel from under the spillway maintains several inches of water depth.  Some fish move toward diffuser 12 where they are intercepted by fish handlers.  Other fish are crowded from the NSE toward the diffuser and then intercepted.  Fish are netted or transferred into the fish recovery tank, lifted by the crane, and released.  The best release site will be determined by the project biologist.  The fish recovery process here takes about one hour.

Personnel Required
1. Crane operator (lowers and raises personnel access cage and fish recovery tank, releases fish).

2. Rigger (assists crane operator).

3. Tugger operator (lower and raise personnel into the collection channel)

4. Shift operator (issues hazardous energy clearances, ensures slow and proper timing of channel drainage).

5. Fishery Biologist
6. Fish handlers (4 minimum)
Equipment Required
1. Crane with whipline for filling and dumping fish recovery tank.

2. Tugger hoist and personnel-basket.

3. Fish recovery tank.

4. Personnel access cage with fall arrestor (harness and lanyard as required).

5. 40 foot extension ladder (emergency exit)

6. 6 foot step ladder (access down to diffuser 12 area).

7. Four large fish nets.

8. Four small fish buckets

9. Two large fish buckets. 

10. Four radios and radio chest harness.

11. Appropriate PPE; hard hats, gloves, safety harnesses, rain gear, dry suits, and hip waders.

12. Wristwatches.

13. Thermometers.

14. Rope with lead weight and marked increments for measuring water depth.

15. Twenty-foot seine for use near diffuser 12 only.

16.  Flashlights, one for each fish handler.

17. Sturgeon sling.

18. Record of Fish Recovery Operations.

Fish Handling Procedures (Junction Pool and SSE to NPE)
1. Raise fishway weirs above tailrace level.

2. Conduct the unwatering and fish handling briefing with all personnel that will be involved.

3. Pre-position all equipment.

4. Begin pumping the channel dry.  This requires several hours.  Monitor the water level in the channel with a measuring rope or personnel access cage.

5. Ensure that unwatering is done very slowly once the water is about two feet deep.

6. When the water is about one foot deep, all fish handlers enter the channel at the SSE via the personnel access cage and/or at the NPE area via the Tugger.  All workers must stay off the diffuser gratings when water is too deep to see the grating.  Use caution on diffusers once water is shallow enough to see and avoid falls.

7. Place the large fish buckets on the channel floor at the SSE and bucket water into them.  One large fish bucket for each pair of fisheries workers.

8. Fill the fish recovery tank by dipping it in the river, then position the tank on the channel floor at the SSE.

9. Two workers, including the project biologist, handle fish near the junction pool and SSE.  They crowd large fish toward the sanctuary pool and net them into the recovery tank, or into the appropriate fish bucket as necessary.  

10. Refresh water in the recovery tank and fish buckets as needed by bucketing water into them.

11. The project biologist monitors the number of fish in the recovery tank and, considering the water temperature and holding time, determines when the fish should be released to the river.  Rule of thumb: 20 adult salmonids maximum or 20 minutes maximum (first adult fish in tank until crane begins lifting tank), whichever occurs first.

12. Release all recovery tank fish.  The project biologist will determine the best release site.  Continue using the recovery tank as needed.

13. As step 10 begins, two other workers move to the NPE (note: there is about a two-foot drop in the channel floor between bays 3 and 4).  They crowd large fish with dip nets toward the spillway section of the channel or net them into the large fish buckets.  Small fish are netted into small fish buckets.  These fish are either left in the spillway section of the channel (to be unwatered later) or placed in the recovery tank for release.  The project biologist will determine the best release site.

14. Complete the Record of Fish Salvage Operations.  This is a permanent record.

Fish Handling Procedures (Diffuser 12 to NSE)
1. Conduct the unwatering and fish handling briefing with all personnel that will be involved.

2. Pre-position all equipment.

3. Begin pumping the channel dry.  This requires several hours.  Monitor the water level in the channel with a measuring rope or personnel access cage.

4. Ensure that unwatering is done very slowly once the water is about two feet deep.

5. When the water is about one foot deep, all fisheries workers enter the channel near diffuser 12 via the personnel access cage or the Tugger hoist.  All workers must stay off the diffuser gratings when water is too deep to see well, and use caution on the diffuser once water is shallow enough to see and avoid falls.

6. Place three large fish buckets on the channel floor near diffuser 12 and bucket water into them.  One large fish bucket for each pair of fisheries workers.

7. Place the 6 foot step ladder at the 4 foot wall leading to the diffuser 12 area.

8. Fill the fish recovery tank by dipping it in the river, then position the tank on the channel floor near diffuser 12 and about five feet from one wall.

9. Create a barrier using two of the large fish buckets as anchors and the seine strung between  to prevent fish from passing to the diffuser, leaving a five-foot gap between one wall and one of the fish buckets.  The biologist and two fish handlers with nets will work in the vicinity of the seine and diffuser to intercept and salvage fish.  Fish will be placed into the recovery tank or fish buckets as necessary and then placed into the recovery tank.

10. Two fish handlers move to the NSE and proceed to crowd fish toward diffuser 12.  They crowd large fish with dip nets toward the diffuser where the fish are intercepted and netted into the appropriate fish bucket.  All fish are placed in the recovery tank for release.

11. Refresh water in the recovery tank and trash cans as needed by bucketing water into them.

12. The project biologist monitors the number of fish in the recovery tank and, considering the water temperature and holding time, determines when the fish should be released to the river.  Rule of thumb: 20 adult salmonids maximum or 20 minutes maximum (first adult fish in tank until crane begins lifting tank), whichever occurs first.

13. Release all recovery tank fish.  The project biologist will determine the best release site.  Continue using the recovery tank as needed.

14. Complete the Record of Fish Salvage Operations.  This is a permanent record.

JUVENILE FISH FACILITY
Gatewells
Gatewells are unwatered for work on vertical barrier screens and rarely for other reasons.  This normally occurs in the fall and winter when few fish are present.  Gatewells may be dry for a week or more.  Before unwatering begins, fish are removed from the gatewell.  The procedure involves using a crane to lower a folded gatewell dip basket into a gatewell, unfolding the basket, raising the basket out of the gatewell, and releasing fish into a tank of water in a pickup.  Adult salmonids and larger non-salmonids are released along the river shore at Little Goose Landing, about one mile upstream from the dam.  Juvenile salmonids are sometimes released in the river below the dam at the juvenile fish facility’s barge loading area.  Juvenile fish may also be released into another gatewell or taken to the holding facility to be transported to below Bonneville Dam.

Personnel Required
1. Crane operator (lowers and raises gatewell dip basket).

2. Rigger (assists crane operator).

3. Shift operator (installs clearance tags on affected orifices).

4. Fishery Biologist

5. Three fish handlers (fill A and B fish tanks, load fish into tanks, release fish).

Equipment Required
1. Crane.

2. Gatewell dip basket.

3. Plenty of flagging or tape, short pieces of which are put on the crane cable to judge depth of the dip basket.

4. One pickup holding the B tank for adult salmonids and larger non-salmonids.

5. One pickup holding the A tank for juvenile salmonids.

6. If juvenile salmonids are to be released into another gatewell, use a 30-foot long, four-inch inside diameter release hose set in the gatewell or a bucket with two long ropes which can be emptied near the water surface.

7. If juvenile salmonids are to be released at the juvenile fish facility’s barge dock, use a 30-foot long, four-inch inside diameter release hose (leave hose at the dock, not in the pickup).

8. Four large fish nets.

9. Four small fish nets.

10. Four small fish buckets.

11. Hose attached to deck wash system (intake deck and tailrace deck systems both use river water) or water pump for filling tanks and buckets.

12. Appropriate PPE; hard hats, gloves, safety harnesses, rain gear, dry suits, and hip waders.

13. Wristwatches.

14. Thermometers.

15. Record of Fish Recovery Operations.

Fish Handling Procedures
1. Conduct the unwatering and fish handling briefing with all personnel that will be involved.

2. Pre-position all equipment.

3. A unit outage is required to eliminate gatewell water turbulence.

4. Close both orifices in the gatewell to be unwatered and install clearance tags, if not already done.  Open the same number of orifices in other gatewells if appropriate.

5. Obtain a river temperature reading.  This can be done in the control room using electronic readings from the adult fishway system control.

6. Allow the deck wash system to run until the water temperature matches that in the river, then fill the tanks and buckets.

7. Check the gatewell visually to estimate the number of fish present.  Avoid capturing too many fish at once.

8. Lower the folded basket until it just touches the water surface, then put flagging or tape on the crane cable to later judge the depth of the basket.  Thereafter, add more marking tape further up the cable as needed.  A maximum dip of about 50 feet should be adequate (intake deck to gatewell water surface = approx. 13’-18’, gatewell water surface to turbine intake ceiling = approx. 100’).

9. Depending on the number of fish seen, lower the basket ten feet or so into the gatewell.  Use longer increments thereafter with succeeding dips.

10. At the proper depth, unfold the basket wings by pulling the pin.

11. Mark the depth with more flagging or tape on the crane cable.

12. Raise the basket.

13. Release all fish into the A tank.

14. Transfer any adult salmonids and larger non-salmonids to the B tank by netting them.

15. The project biologist monitors the number of fish in both tanks and, considering the water temperature and holding time, determines when the fish should be taken to the release site (or when juvenile salmonids should be released into a gatewell).  Rule of thumb: 20 adult salmonids maximum or 20 minutes maximum (first adult fish in tank until pickup departs), whichever occurs first.

16. All fish in the B tank (adult salmonids and larger non-salmonids) are released along the river shore at Little Goose Landing, about one mile upstream from the dam.  Ensure that water temperatures are within 2oF; exchange water as needed.

17. All fish in the A tank (juvenile salmonids) are usually released below the dam at the juvenile fish facility’s barge loading area.  Juvenile fish may also be released into another gatewell (by hose or lowered in a bucket) or taken to the holding facility to be transported to below Bonneville Dam.  Ensure that water temperatures are within 2oF; exchange water as needed.

18. Repeat the dipping process and release fish as needed.

19. When gatewell dipping is done, notify the shift operator.

20. Reset all orifices as needed.

21. Complete the Record of Fish Recovery Operations.  This is a permanent record.

Collection Channel, Primary Dewaterer and Flume

The juvenile fish collection channel, primary dewaterer, and flume are normally dewatered shortly after  December 15, possibly earlier if there is a threat of freeze damage.  Water-up of the system occurs in March.  Unwatering involves closing all orifices, installing a clearance on the orifice air system, slow drainage, and removing fish.  As flows are reduced, fish in the flume pass to the river.  Fish in the channel and dewaterer move to or are crowded to a sanctuary pool in the primary dewaterer.  The water level in the pool is maintained by about 1/2 cfs of leakage from closed orifices and controlled drainage through valves.  Most fish are released to the river through the primary emergency bypass pipe.  Small fish usually juvenile lamprey and sculpins are netted, placed into small fish buckets and then and then released into the tailrace near the JFF.  The fish recovery process takes three to four hours.

Personnel Required
1. Fishery Biologist

2. Shift operator (generates clearances and installs tag-outs on orifice air system, and make-up water valve).

3. Five fish handlers, Three Fish Handlers, One valve operator at the JFF, and one make-up water valve operator).

Equipment Required
1. Ladder and tie-off rope for access to the midpoint of the inclined screen.

2. Aluminum stoplog for ponding water in sanctuary pool.

3. Four large fish nets, one for each fish handler and one for the biologist.

4. Two small fish nets, kept near sanctuary pool.

5. Four small buckets.

6. Four radios.

7. Appropriate PPE; hard hats, gloves, safety harnesses, rain gear, dry suits, and hip waders.

8. Wristwatches.

9. Thermometers.

10. Flashlights for the workers in the collection channel.

11. Sturgeon sling.

12. Record of Fish Salvage Operations.

The following procedures are used when the water supply/fish bypass pipe and holding facility are already unwatered.

Fish Handling Procedures
1. Conduct the unwatering and fish handling briefing with all personnel that will be involved.

2. Pre-position all equipment.

3. Ensure that the 30” valve (no. 64) in valve box A is fully open.

4. Close the 24”, 18” and 12” valves (nos. 59, 60, and 106) in valve box B to protect the holding facility in the event of a malfunction during unwatering.  You will need air pressure and power to close the valves.  When unwatering is complete, these valves will be reopened.

5. Open the manually operated 4” flush valve (no. 100) at the main switch gate.  As the water level in the water supply/fish bypass pipe rises, water will begin to flow through this flush valve.  Noting when this flow begins is a good way to monitor filling of the larger pipe.

6. The biologist and a fish handler will work at the primary dewaterer.

7. Two fish handlers will operate the orifices and crowd fish out of the collection channel toward the primary dewaterer.

8. At the primary dewaterer operate the air bubbler system in the primary dewaterer for several minutes to move as many fish as possible into the corrugated metal flume.  Then turn it off.

9. Verify that the three 24” valves (nos. 107, 108, and 109) and the 36” valve (no.110) under the primary dewaterer are closed.

10. Over about a five-minute period, lower the aluminum plate at the primary dewaterer/flume junction to shut off water flow to the flume.

11. Once the flume is dry, partially open the 18” valve (no. 63) at the secondary emergency fish bypass.  A 50% opening is adequate.  This valve will serve as an air vent as the water supply/fish bypass is filled.

12. Close 9 orifices in gatewells 4A through 6C.  This will leave 9 orifices open – one in each gatewell 1A througt 3C.  Allow the water to settle out and the automatic weirs in the primary dewaterer to adjust over a 10 minute period. 

13. At the JFF, close the 30” valve (no. 64) in valve box A.

14. Partially open one of the 24” valves (either no. 107, 108, or 109) under the primary dewaterer to 10% open.  Turn the switch to “on”, check the meter, then press and immediately release the “open” button.  Watch the meter.  Press and immediately release the “stop” button when 10% opening is reached.  The water supply/fish bypass pipe will begin to fill slowly.

15. Monitor the 4” supply valve (no. 100) over the main switch gate and notify the biologist when water begins to flow through it.  This gives an indication as to how full the water supply/fish bypass pipe is.

16. If filling is going too slowly, open the same 24” valve under the primary dewaterer a little more in 5% increments.  A maximum opening of 20%.

17. Close the 18” valve (no. 63) at the secondary emergency bypass once water backs up through it.  An air vent is no longer needed.

18. Slowly open and then close all 24” valves (nos. 107, 108 and 109) to release air pockets and complete the fill of the water bypass pipe.

19. Slowly open and then close the 36” valve (no. 110) to release air pockets and complete the fill of the water bypass pipe.

20. Connect the extension cord from the power receptacle at the door entrance to the electric winch attached to the primary bypass hatch.

21. Close the remaining open orifices over about a five-minute period and at the same time raise the control weirs to maintain water level at 627.1 feet in the primary dewaterer. channel.  Water will now be ponded in the collection channel and primary dewaterer.  Wait until water stops flowing over the control weirs and things quiet down.

22. Install the clearance on the orifice air system.  Drain air line (remove back pressure).   Remove the clearance for the makeup water valve. You need not wait for the clearance work to be completed to proceed with steps 26-29.

23. To partially unwater the collection channel and primary dewaterer, lower the control weirs in about 2” increments every minute or so until they are fully lowered.

24. After the control weirs are fully lowered, partially open one of the 24” valves under the primary dewaterer (no. 107, 108, or 109).  It does not matter which one.  Open to 10% maximum.

25. Partically open the 30” (no. 64) in valve box A at the juvenile fish facility. A 3” inch opening maximum.

26. Allow the water level in the collection channel and primary dewaterer to drop slowly.  If it is going too slowly, open the 24” valve under the primary dewaterer a little more (maximum 15%).  If it is going too fast, partially close the 24” valve.

27. Stop unwatering at any time if fish are in danger by closing the 24” valve and the 30” valve in valve box A.

28. When the water is shallow enough, install the access ladders one at orifice 6C2 and one at the inclined screen.  Tie off the ladders to secure them.

29. With both clearances (orifice air and the make-up water valve) in place, personnel will sign onto the clearance.  Two fish handlers will enter the collection channel at orifice 6C2.  They proceed downstream and crowd fish toward the primary dewaterer.  The fish handlers will stop at the top of the slope and observed water lowering to approximately 1 foot below the top of the slope.  At this time the fish handlers will immediately walk back and exit the fish channel at 6C2 and report to the fish biologist at the primary dewaterer.

30. At the point, the sanctuary pool water level at the upstream end of the primary dewaterer is about 3’ deep, the fish handler at the primary dewater will install the aluminum stop-log to pond water upstream of the primary dewater.  Fish on the downstream side of the stop-log need to be crowded upstream or netted and placed upstream.

31. With plenty of ponded water remaining (about even height with the top of the aluminum stop-log), stop unwatering by closing the 24” valve and the 30 inch valve in valve box B at the JFF.

32. Slowly and completely open the 36” knife valve (no. 110) under the bypass hatch.

33. The biologist must monitor fish in the ponding area considering the water temperature, the mix of species and sizes, and fish density, and then determine when to release them into the bypass pipe.

34. Open the bypass hatch using the electric winch.  If a fish trapped on the downstream side of the hatch, it will need to be netted and place on the upstream side of the hatch.

35. Ffish are now ponded on the upstream side of the hatch and on the downstream side of the channel incline.

36. The biologist will inform the lead maintenance worker to open the make-up water valve to 40%.  Once a strong flow of water is entering the ponded area from the make-up valve (about one minute) the lead biologist will inform the worker at the facility to fully open the 30” valve (no. 64) in valve box B.  After the 30” valve is completely open the maintenance worker will monitor fish exiting the pipe in the tailrace looking for fish with obvious signs of distress or injuries.  Report all findings to the lead biologist upon completion of this procedure.

37. Water and fish will exit into the bypass pipe and release to the tailrace.  The biologist must estimate fish numbers and species and monitor water flow from the makeup water valve.  Increase or decrease the opening of the makeup water valve to maintain as much of a full flow through the release hatch and bypass pipe. 

38. Continue make-up water flows for approximately 15 to 30 minutes to ensure all fish are bypassed through the pipe to the tailrace.  Then close the make-up water valve and tag out with the clearance.

39. Lower the bypass hatch to approximately 3” open for the winter maintenance season.  Water leaking from the orifices will flow under the hatch and ice buildup will be less than that if the hatch were closed.

40. To winterize, open all seven major valves associated with the primary and secondary dewaterers:  one 36” valve (no. 110), three 24” valves (nos. 107, 108, and 109), two 12” valves (nos. 61 and 62), and one 18” valve (no. 63).

Load and Hold Facility
The juvenile fish facility is unwatered after the transport season for inspection, maintenance, repair and modification.  In addition, the separator may require unwatering one to several times per year (usually in the spring) to remove debris accumulation.

Emergency unwatering procedures are the same as below.

Equipment
1. Appropriate PPE; hard hats, gloves, eye protection safety harnesses, rain gear, dry suits, gloves and hip waders as necessary.

2. Fish handling equipment; Nets, Paddles and Crowders

3. Tools; Screwdrivers, pry bars, shovels,

4. Large fish buckets (2)

5. Small fish buckets (6)

Personnel
1. Fish Biologist

2. Fish Handlers (3)

3. Maintenance Workers (2).

Fish handling procedures
1. Conduct the unwatering and fish handling briefing with all personnel that will be involved.

2. Pre-position all equipment.
3. Turn the PIT-tag switch located near the sample tanks to off.

4. Set the sample rate to 100 percent sample, and then shut the air supply to the gates to off.  Disconnect the air lines to the gates to prevent gate movement in case of power outage.

5. Switch the main bypass switch gate to bypass.

6. The biologist will operated valves to properly adjust water flows (gradually reduce to zero flow) to flush holding fish from the separator to the sample tanks.

7. Once the gate is positioned to bypass, one or two fish handlers will enter the section of flume between the switch gate and the separator to net or crowd fish into the separator.

8. After all fish are removed from the flume area, the biologist will open the three drain valves located just upstream of the bio-tech control building.

9. The biologist will close all 4 separator drain valves and both exit flume drain valves.  Water level will remain above bars and the two fish handlers will crowd or net adult fish into the adult fish bypass trough for release back to the river.

10. After all adult fish are removed from the separator, the biologist will decrease and increase supply flows to the separator gradually reducing the water level to flush fish holding in the separator into the sample tanks. This procedure needs to be repeated as many times as needed to flush fish into the sample tanks.

11. Once the level in the separator holds steady below the separator bars, two maintenance workers will then remove separator bars.

12. The biologist and fish handlers will monitor fish along the flume to the sample tanks as they exit the separator.  The biologist will adjust separator exit gates and water flows as necessary to gradually flush fish from the separator.

13. Upon instruction from the biologist, the maintenance workers and two fish handlers will climb into the separator to recover all remaining fish holding using small fish nets and small fish buckets.  Many juvenile lamprey (up to 3000) may be nested within the debris.  It will be impossible to remove each individually lamprey thus many lamprey are removed with debris.  The effort of removing debris with lamprey mixed within must be done with extreme care to prevent injury to lamprey.  Use small or large fish buckets to remove debris and lamprey.  Debris and lamprey will be quickly released at the adult release trough exiting to the bypass flume and outfall to the river.

14. After all fish and debris are removed from the separator, two fish handlers will flush fish from the sample tanks by reducing supply water and using paddles to guide the fish through the counting tunnels and into to the sample holding tanks.

15. Fish in the holding tanks will be moved into the wet lab for sample by ODFW smolt monitoring personnel in accordance with set procedures.

16. After fish are sampled, smolts are routed to wet lab hold/load tanks, raceway 10, the fish transport truck or bypassed as predetermined by the fishery biologist.  Incidentals will be bypassed back to the river via the A-side routing pipe.

17. Complete the Record of Fish Recovery Operations.  This is a permanent record.

TURBINE UNITS
Scrollcase
A turbine scrollcase is unwatered for maintenance of a power unit.  Unwatering usually occurs in the summer or fall in accordance with the unit outage schedule.  A scrollcase may be dry from several weeks to a year.  The unwatering procedure involves rolling the turbine unit for about 15 minutes to remove fish and mud from the scrollcase, lowering the operating gates into the turbine intakes, and setting bulkheads in the draft tube, all within an 8-hour period.  This time constraint can only be attained provided that operating gates were lowered into the standard operating position and connected to hydraulic cylinders in accordance with the Fish Passage Plan LGS 4.3.1.  If this time constraint can not be attained due to unforeseen mechanical problems or environmental safety hazards/restrictions.  The procedure will begin anew starting with rolling the turbine unit for about 15 minutes to remove fish and mud from the scrollcase. 

After the operating gates and draft tube bulkheads are installed, the scrollcase is then pumped dry.  When the water level in the scrollcase is shallow enough, a worker enters and places the drain dam around the scrollcase drain to pond water about 5” deep.  Water depth is maintained by the drain dam and about 1/2 cfs of leakage through the operating gates.  Fish are netted into buckets, raised out of the scrollcase by the personnel access cage, and transferred for release.  Fish are usually released into the fish ladder near the footbridge.  However, juvenile salmonids may be taken to the juvenile fish facility, if the facility is operating, and transported to below Bonneville Dam.  The fish recovery process takes about one hour.

Personnel Required
1. Operator for Tugger Hoist (lowers and raises personnel access cage and fish).

2. Rigger (assists hoist operator).

3. Shift operator (ensures slow and proper timing of scrollcase drainage).

4. Fishery Biologist

5. Three fish handlers (two inside scrollcase to net fish into fish buckets, two outside scrollcase to transfer fish for release).

Equipment Required

1. Tugger winch with personnel-basket.

2. Personnel access cage with fall arrestor.

3. Appropriate PPE; hard hats, gloves, safety harnesses, rain gear, dry suits, and hip waders.

4. Scrollcase drain dam.

5. Four large fish nets, one for each fisheries worker.

6. Four small fish nets, one for each fisheries worker.

7. Four small fish buckets.

8. Four large fish buckets

9. Flashlights for fish handlers in scrollcase.

10. Four radios, one for each fisheries worker.

11. Wristwatches.

12. Thermometers.

13. Rope with lead weight and marked increments for measuring water depth.

14. Sturgeon sling.

15. Roller tray.

16. Pickup truck or Gator ATV

17. Record of Fish Recovery Operations.

Fish Handling Procedures
1. Roll the unit for 15 minutes before lowering the operating gates and draft tube bulkheads (all done within about 24 hours).

2. Conduct the unwatering and fish handling briefing with all personnel that will be involved.

3. Pre-position all equipment.

4. Begin pumping the scrollcase dry.  This requires several hours.

5. After the scrollcase access hatch is removed, monitor the water level in the scrollcase with a measuring rope or empty personnel access cage.

6. Obtain a river temperature reading.  This can be done in the control room using electronic readings from the adult fishway system control.

7. Ensure that unwatering is done very slowly once the water is about two feet deep.

8. When the water is about one foot deep, a worker (usually a powerhouse worker) enters the scrollcase with the drain dam and places it around the drain.  Stay off the drain grating.

9. Two fish handlers enter the scrollcase and fill the fish buckets with water.

10. Net fish into buckets.  Buckets are lifted out of the scrollcase via the personnel access cage and switched out with empty buckets if necessary.  Place buckets with fish onto the roller tray and transport to elevator than to the pickup truck or Gator ATV located in the erection bay for transport and release as soon as possible.

11.  The project biologist monitors the number of fish in the fish buckets and, considering the water temperature and holding time, determines when the fish should be released to the river.  Rule of thumb: 5 adult salmonids maximum or 10 minutes maximum (first adult fish in large fish buckets until transport to release site begins), whichever occurs first.

12. Complete the Record of Fish Recovery Operations.  This is a permanent record.

Draft Tube

Draft tubes at Little Goose are dewatered only in conjunction with a complete unwatering of a scrollcase, usually in the summer or fall.  During a regular workweek, a draft tube is kept mostly full.  On weekends, the draft tube is mostly dewatered and perhaps only a few inches of water remain on the floor.  This nearly complete unwatering provides storage space for leakage, and some four or five hours of time for a response in the event of a pump failure.  If the draft tube was kept mostly full over the weekend and a pump failed, then flooding could occur in less than an hour.


Unwatering a draft tube, and scrollcase, involves rolling a unit for 15 minutes and then setting operating gates and draft tube bulkheads, all within a 24-hour period.  This is believed to be sufficient for removing most fish from the draft tube and minimizing reentry.  After unwatering a few fish may remain in the draft tube.  Some of these remaining fish would perish if they are confined for an extended period or, obviously, if too much unwatering occurs.  While there is concern about the remaining fish, there is an overriding concern for the safety of would-be rescuers.  The difficulty of ingress and egress and potential for personal injury argue that the risks to personnel are unacceptable.  The practice of rolling a unit and setting operating gates and draft tube bulkheads, all within 24 hours, is a reasonable alternative.

NAVIGATION LOCK

The navigation lock is normally taken out of service for maintenance each year in March.  Total outage time is about two to three weeks.  The lock is drained completely every three years for culvert inspection, and partially drained in the other two years.  When the lock is completely drained, fish removal is needed.  Fish are removed by crowding them to a collection point, netting them into the fish recovery tank, and having a crane empty the tank into the downstream channel of the navigation lock.  During the intervening two years between complete unwaterings, the lock is partially drained and adequate water remains in the lock to support fish.  No fish recovery work is done when the lock is partially dewatered.

Personnel Required
1. Crane operator (lowers and raises personnel access cage and fish recovery tank, releases fish).

2. Rigger (assists crane operator).

3. Shift operator (ensures slow and proper timing of navigation lock drainage).

4. Fishery Biologist

5. Three laborers, including (all net fish into fish recovery tank).

Equipment Required
1. Crane with whipline for filling and dumping fish recovery tank.

2. Fish recovery tank.

3. Personnel access cage with fall arrestor.

4. Four large fish nets, one for each fisheries worker.

5. Four small fish buckets.

6. Two large fish buckets.

7. Four radios, one for each fisheries worker.

8. Appropriate PPE; hard hats, gloves, safety harnesses, rain gear, dry suits,and hip waders.

9. Wristwatches.

10. Thermometers.

11. Rope with lead weight and marked increments for measuring water depth.

12. Sturgeon sling.

13. Record of Fish Recovery Operations.

Fish Handling Procedures
1. Conduct the unwatering and fish handling briefing with all personnel that will be involved.

2. Pre-position all equipment.

3. After water in the navigation lock is discharged, continue pumping the navigation lock dry.  This requires several hours.  Monitor the water level in the lock with a measuring rope or empty personnel access cage.

4. Ensure that unwatering is done very slowly once the water is about two feet deep.

5. When the water is about one foot deep, all fisheries workers enter the lock via the personnel access cage.

6. Place the large fish buckets on the floor and bucket water into them.

7. Fill the fish recovery tank by dipping it in the river, then position the tank in the navigation lock.

8. Net fish into the fish recovery tank, and large fish buckets if necessary.

9. Refresh water in the recovery tank and fish buckets as needed by bucketing water into them.

10. The project biologist monitors the number of fish in the recovery tank and, considering the water temperature and holding time, determines when the fish should be released to the river.  Rule of thumb: 20 adult salmonids maximum or 20 minutes maximum (first adult fish in tank until crane begins lifting tank), whichever occurs first.

11. Release all recovery tank fish within a few feet of the river.  Continue using the recovery tank as needed.

12. Complete the Record of Fish Recovery Operations.  This is a permanent record.

RECORD OF FISH RECOVERY OPERATIONS – Little Goose Dam

Biologist in charge:  ______________________Date:________ Time: start ___________ end ________

Other personnel involved in activity: ______________________________________________________

____________________________________________________________________________________

Location: ____________________________________________________________________________

Purpose of unwatering/activity:  __________________________________________________________

____________________________________________________________________________________

Species and Counts of Fish Recovered (estimate only if necessary)

	Adult Salmonids Recovered

	Chinook Unclipped
	Live_______________________
	Mortality_______________________

	Chinook Clipped
	Live_______________________
	Mortality_______________________

	Coho
	Live_______________________
	Mortality_______________________

	Sockeye
	Live_______________________
	Mortality_______________________

	Steelhead Unclipped
	Live_______________________
	Mortality_______________________

	Steelhead Clipped
	Live_______________________
	Mortality_______________________


	Juvenile Salmonids Recovered

	Chinook Unclipped
	Live_______________________
	Mortality_______________________

	Chinook Clipped
	Live_______________________
	Mortality_______________________

	Coho
	Live_______________________
	Mortality_______________________

	Sockeye
	Live_______________________
	Mortality_______________________

	Steelhead Unclipped
	Live_______________________
	Mortality_______________________

	Steelhead Clipped
	Live_______________________
	Mortality_______________________


__________________________________________________________

Non Salmonids: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Problems and Comments:  ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________            

LOWER GRANITE LOCK AND DAM

FACILITIES UNWATERING AND FISH HANDLING PLAN
Updated by:

Michael Halter

Project Fishery Biologist

Lower Granite Project

U.S. Army Corps of Engineers

Walla Walla District 

January 2011

INTRODUCTION


Several areas at Lower Granite Dam, including gatewells, juvenile fish facility, adult fish channel and ladders, turbine scrollcase and draft tube, and navigation lock, must periodically be unwatered for maintenance, repair, or other purposes.  Some of these areas may contain fish, which may become stranded, and need to be recovered.  These plans are intended to be used as a guide for the safe removal of fish from these dewatered areas.

Coordination and Scheduling

The project fishery biologist is responsible for conducting fish salvage activities.  This includes training personnel, gathering fish recovery equipment to be used, and following the procedures in the fish recovery plan.  Other project personnel (O & M superintendent, mechanical crew foreman or shift operator) will be responsible for notifying the project biologist when the possibility exists for fish recovery operations.  Notification for fish recovery operations should provide sufficient lead time for getting equipment ready and appropriate personnel scheduled for the activity.  Unwaterings will not take place during the night (off duty hours) or on weekends if either the project biologist or assistant project biologist is not on the project.  Unplanned outages that require unwatering for fish salvage will be coordinated by the project fishery biologist or the assistant fishery biologist.


Unwatering of adult fish facilities will be coordinated with the Walla Walla District Adult Fish Passage Coordinator, who will conduct the appropriate coordination with the fishery agencies.  Unwaterings of juvenile fish facilities will be coordinated with the Walla Walla District Juvenile Fish Passage Coordinator.


Prior to each unwatering event, a coordination meeting will be held to discuss fish recovery and safety procedures.  A job hazard analysis will also be reviewed at this meeting.  A record of fish recovered during unwatering events will be kept at the project and a copy sent to the Walla Walla District using the form at the end of this document.

Fish Handling


Generally, the best way to protect fish during facility unwatering is to avoid handling the fish at all, if possible.  Appropriate steps should be taken to minimize the number of fish in a particular area which is to be unwatered.  Fish should not be held out of water in nets for any longer than it takes to transfer them to another container.  All fish should be removed, with priority given to threatened and endangered species (chinook and sockeye salmon).  Steelhead should also be removed quickly, followed by sturgeon, and then all other fish.


Containers (buckets, garbage cans or tanks) used for hauling fish must be used exclusively for fish and should be labeled so they are not inadvertently used for other purposes, and become contaminated.  Containers which have had other substances (oil, chemicals, soap, etc.) in them will not be used for fish salvage operations.   Small (5 gallon or less) buckets may be used for the initial collection of small fish, but all small fish will be transferred to larger containers as soon as possible.  Adult salmon, steelhead, sturgeon and other large fish will be placed directly into larger containers.  The fish handling equipment available for fish salvage at Lower Granite includes several 5 gallon buckets, 2 - 35 gallon plastic garbage cans, 2 - 44 gallon plastic garbage cans, a 150 gallon mini-tanker with aeration and oxygen, a 300 gallon aluminum tank (supplemental oxygen to be added).


All adult salmon and steelhead should be released above the dam.  Juvenile salmonids should be released below the dam, whenever possible.  Offield Landing (above) and Illia Landing (below) are the preferred release sites.  All other fish may be released at whatever location is most convenient.


There are areas within the project that retain sufficient water (safety pools) for fish to live in when unwatered.  Fish recovery is not necessary in these areas as long as the safety pool will not dry up when no one is present.  Fish should not be left in pools that do not have a supply of fresh water through leakage or other means.  If there is doubt about the fresh water supply, or the fish have to be left in an area for several days, then it is project policy to remove them.

ADULT FISH FACILITIES

The fish ladder and adult fish collection channel are normally unwatered in the first week in January, when few fish are present.  The fish ladder generally remains unwatered for approximately six weeks for maintenance purposes.  Unwatering and fish removal operations are conducted in three separate operations:

the ladder section, the powerhouse collection channel section, and the spillway collection channel section.  Normally, unwatering and fish removal operations from all sections takes a full three days (one day per section).

Fish Ladder Section

This portion of the adult fishway system is comprised of the area from the junction pool to the ladder exit pool into the forebay.  It consists of 100 pools and weirs and includes an adult fish trap complex approximately half the way up the ladder.  It is the first section of the adult fishway system to be unwatered during normal maintenance operations in January.

Personnel Required

a.  Boom truck operator.



b.  A worker on deck to handle fish if required.

c.  Fishery biologist and assistants to coordinate the 

   recovery effort and crowd fish down the ladder to access points where they can be easily removed.


Equipment


a.  Adult fish dip nets.



b.  Chest waders or dry suits (for persons going down the ladder).

                        c.  Raingear (if not wearing a dry suit).

                        d.  Personal protective equipment (including harness for personnel-



     basket operations.



e.  Creepers for sliding through fish ladder orifices.



f.  44-gallon plastic cans.



g.  Boom truck with personnel-basket.



h.  Pickup truck with small covered fish tank.

                         i.  Mobile radio to communicate with clearance holder or authorized

                             individual (for persons going down the roadway section of the

                             ladder).

j. Extension ladder to get out of the ladder in the lower weir section.

             Fish Salvage Procedures
a. When preparing to unwater the fish ladder, the fish attraction  water pumps should be turned off at least 24 hours prior to unwatering to minimize the fish in the ladder (48 hours is  preferable).  

b. Place bulkheads in the fish ladder exit, which stops the flow of water down the ladder.  

c. The valve to diffuser 14 is also shut off at this time.  The drain valve to diffuser 14 should be adjusted to keep a very small flow of water in the ladder until all fish have been removed.

d. As the water recedes in the top part of the ladder, all fish in that portion of the ladder that runs parallel to the dam axis should be crowded to the corner section where the ladder begins to descend under the roadway.  (Personnel will need to access this area by personnel-basket.)  Prior to entering the ladder all personnel 

e. will sign onto the clearance.

f. Fish in the corner pool can easily be netted into 44 gallon plastic cans and lifted out with the crane.  Fish taken from this section should be transferred to the small pickup and transported to Offield Landing for release.  

g. Access to the rest of the ladder is difficult, especially for any equipment to lift buckets or cans of fish out.  For this reason, any fish below the upper corner section should be crowded down the  ladder to the adult trap area or lower weirs where they can be netted out and removed.  

h. Prior to entering the fishway below diffuser 14, persons going down the ladder will check with the clearance holder to ensure that water levels have dropped and that it is safe to proceed through the weir orifices to at least the access ladder above the adult fish trap.  Under no circumstances shall diffuser 14 be opened while persons are in the fishway below diffuser 14.
i. There should be sufficient flow in the ladder with the drain to diffuser 14 closed to safely crowd any fish down.  Personnel will have to either crawl through the fish ladder orifices, slide through them on a creeper, or climb over the ladder weirs, so that each section can be checked for the presence of fish.

j. Persons going down the ladder will remain together while crowding fish and removing debris (should a person become caught in an orifice or have other problems, the additional person will be close by to assist them).

k. Persons going down the ladder should carry a radio and check with the clearance holder (or authorized individual) at least once during the operation to indicate progress.

l. Personnel will exit the fish ladder at either the adult fish trap exit ladder or further down the ladder at the point where the water limits additional access through the orifices.  Exit from the lower weirs is by means of an extension ladder up to the parking lot area.  (The exit point depends on the status of fish in the lower section of the ladder.  Most of the weir pools can be viewed from the parking lot area.  If no fish are visible, then personnel should exit at the adult trap.)
Fishway Channel (Powerhouse and Spillway Sections)


There are six bays in the adult fish collection channel corresponding to each of the six turbine units.  Generally, the entire channel in front of the powerhouse is unwatered first and the north section of the channel (from bay 6 under the spillway to the north shore entrances) is unwatered later.  Fish removal in the powerhouse section is most often accomplished by lifting fish up to the tailrace deck at an opening near the junction pool using a small crane, personnel-basket, and large trash cans (alternatively they can be netted and released into the tailrace from a ladder at one of the bulkheaded floating orifice slots).  Fish removal in the spillway section takes place at an opening near diffuser 13 where fish can be lifted up to the tailrace deck in trashcans using the crane and personnel-basket.  When possible, juvenile salmonids will be released directly into the dam tailrace area.  Adult salmonids will be transported above the dam to Offield Landing and released there.


Personnel Required


a.  Boom truck operator.



b.  Fishery biologist.

c.  Three or four persons to assist with netting fish and handling fish  

     on the deck.

     d.   Driver and assistants to handle fish on the tailrace deck and 

           move them to the pickup tank for transport to Offield Landing.


Equipment
a. Boom truck.

b. Personnel-basket and safety harness (if stairs are not in place).

c. Ladders (small extension ladder and step ladder)

d. Adult fish dip nets.

e. 44-gallon plastic cans.

f. Five gallon buckets

g. Carts (for moving fish to access points for removal)

h. Hip boots.

i. Raingear

j. Personal protective equipment

k. Pickup with small covered fish tank.

l. Flashlights and headlamps for channel section under the spillway. 

m. Crowder panels (for crowding fish in the spillway section of the ladder to the removal point at diffuser 13).

Fish Recovery Procedures
a. Drain the water out of the adult fish collection channel through the diffuser gratings.  If possible at least 6 to 8 inches of water should be left in either section of the channel while fish recovery operations are in progress.

b. Normally fish from either section of the channel are netted into 44-gallon cans on a cart and then lifted up to the deck for transfer  into the pickup tank.  However, a procedure has been developed that reduces handling and stress on fish taken from the powerhouse section of the channel.  Ladders can be placed in the channel on two or more of the bulkheads where the old orifice gates were located.  Persons netting fish from the channel hand the nets to the person on the ladder and the fish are released directly into the tailrace of the dam on the other side of the  bulkhead.

c. When the channel under the spillway leading to the north shore fishway entrances is unwatered, fish may be spread out over a large area.  It is necessary to unwater this entire section when bay 6 is unwatered because bay six has no diffuser grating for unwatering and rewatering.  Because this is such a large area, timing and water control are more critical than in other parts of the fishway.  The floor of this section is about four feet below the floor of the rest of the collection channel.  

d. Water is drained from the spillway section through diffuser 13, just north of unit 6.  Ideally, the water level in the channel should be brought down to about 6 to 8 inches and the drain valve closed.  This way, there is enough water in the channel for fish survival, and the fish can be easily captured.  As soon as the water level drops to a point that personnel can enter this section, two people should take the crowder panels and proceed to the north shore entrance area.  From there they can begin crowding fish down the spillway section for removal near diffuser 13.  As fish are crowded through the spillway section toward diffuser 13, additional personnel should attempt to intercept the larger fish and net them into trash baskets on carts.  They can then be taken to diffuser 13 and lifted by personnel-basket ahead of the main crowding operation.  This will help spread out fish removal operations and decrease the likelihood of having a large number of fish stranded near diffuser 13.  As the crowded fish reach the south end of the spillway, they are netted and placed into 44-gallon trash cans and lifted with a crane through an opening in the deck.  From the deck, fish are loaded into the pickup tank and taken to the appropriate release location.  Rough fish may be released directly into the tailrace if necessary to prevent overloading the pickup tank.  No bulkheads are located in the vicinity of the end of this section of the channel, hence the difference in preferred fish release methods from fish that are found in front of the powerhouse.

JUVENILE FISH FACILITIES
 Gatewells


Fish may need to be recovered from gatewells for several reasons.  If a problem develops with the juvenile fish bypass, fish may need to be removed from gatewells and placed into trucks for transportation.  Gatewells are unwatered on an infrequent basis, mainly for inspection and repair of vertical barrier screens.


Personnel Required
a. Boom truck operator.

b. Fishery biologist to coordinate the activities.

c. Two or three persons to assist with the dipping basket, and the pickup or tractor/trailer rig.


Equipment
a. Boom truck.

b. Gatewell dipping basket (inspect before use).

c. Dip nets for adult and juvenile fish.

d. 300 gallon pickup tank (or 3,500 gallon tanker if large numbers of fish are expected).


Fish Recovery Procedures
a. To unwater gatewells, headgates are placed in the two headgate slots of intakes that are not being dewatered.  

b. A bulkhead is then placed in the gatewell that is being unwatered and the water runs out through the vertical barrier screen and through a gap between the bulkhead and the downstream wall of the gatewell.  Fish left in the gatewell usually escape through this gap, if they have not already been "chased" out by the lowering of the bulkhead.

c. Although past experience has shown that all fish leave the  gatewell during the unwatering process, the project will remove as many as possible from the gatewell prior to bulkhead  placement.  Dipping with a standard gatewell dip basket will start near the surface and progress downward with each successive dip at the discretion of the project fishery biologist.

d. Place the fish into either the 300 gallon pickup tank or 3,500 gallon tanker, depending on numbers of fish present.  The fish will be taken to an appropriate location and released.

Fish Collection Facility, Channel, and Underground Fish Transport Pipe


The juvenile collection gallery channel is unwatered by closing all orifices and both makeup water gates.  After this occurs, there is still quite a bit of water running down the channel and through the underground pipe due to leakage through the orifices and makeup water gates.  The underground pipe retains too much water to allow for fish removal operations.  The channel will be inspected after unwatering and any fish present will be removed with nets and buckets, transferred to a pickup tank and released at the appropriate location.  Past experience has revealed few or no fish in the gallery after unwatering.


In-Season and Post-Season Unwatering Fish Recovery Procedures

  If a problem develops in the Juvenile Fish Collection System during the collection season, the system may have to be at least partially shut down to make repairs.   If the problem involves some portion of the facility downstream from the upwell (e.g not including the orifices, collection channel, underground transport pipe or the water control valves in the upwell), all fish should be removed from the raceways and sample system and loaded into a transport barge or truck if available.  If no transportation is available, raceway fish should be released back to the river through the boom on the barge loading dock.  Sample fish should be released through the barge loading line or netted out and released off the barge dock if necessary.  The water level in the upwell can then be lowered, thereby precluding any additional fish from entering the separator.  Fish already in the separator should be chased out and routed back to the river at this point through the regular facility bypass line.  A fire hose can be hooked up from the spool-piece at the base of the separator and used to provide flush water to help remove the last fish from the separator bin. No additional handling of fish should be necessary.


Similar procedures can be followed at the conclusion of the collection and transportation season.  Very few fish will likely be in the system at this time. 

TURBINE UNITS

Scrollcase


A turbine scrollcase is unwatered for annual maintenance, repairs, or overhaul of a power unit.  Unwatering usually occurs in the summer or fall in accordance with the unit outage schedule.


Personnel Required
a. Fishery biologist and one other person to net fish in the 

scrollcase.

b. Another biologist or maintenance worker to transport fish from 

the scrollcase to the pickup fish tank and release location.



c.  Crane operator and assistants to operate the personnel-basket.


Equipment
a. Fish dip nets.

b. Smaller-sized trash cans (for personnel-basket)

c. 44-gallon plastic trash cans.

d. 5-gallon buckets

e. Cart for moving fish cans.

f. Pickup with covered fish tank

g. Rubber sheet for covering drain grating.

h. Flashlights and/or headlamps.

i. Rubber boots.

j. Personal protective equipment


Fish Salvage Procedures
a. If the unit has not been run for several days before the gates and bulkheads are placed, it should be operated at speed no load for several minutes just prior to bulkhead placement.  This will tend to flush fish out or induce them to leave the area and will minimize the number of fish that need to be handled.

b. It is necessary to monitor the water level closely in the scrollcase as it is being dewatered.  

c. As soon as water level is low enough, one person should descend into scrollcase in the personnel basket and place the rubber sheet over the drain grating, while there is still three to four inches of water covering the floor.  This will maintain a small amount of water in the unit until all fish have been removed.  

d. Smaller trash cans should be used to carry fish in the personnel basket up to the deck as the larger cans will not fit in the personnel-basket These should have sufficient water in them for the fish, but not so much as to make handling them difficult or unsafe.  Next, the fish should be transferred to the 44 gallon tash cans on deck.  The gray cans can then be moved on a cart by the powerhouse elevator up to the erection floor and transferred into the pickup tank for transport to the release location.  

e. Normally fish found in the scrollcase are primarily sturgeon and catfish.  If any salmonids are found, they should be removed first followed by sturgeon, catfish, and other fish.  Adult salmonids should be transported to the appropriate release site (normally Offield Landing) in the pickup tank and released.  Juvenile       salmonids and other fish should be released directly into the  tailrace area or below the dam at Illia Landing.

Draft tube

Each of the six draft tubes at Lower Granite is dewatered every six years (one per year).  Past unwatering experience has shown that very few fish remain in the tubes if the unit is rolled over just before the bulkheads are placed.  The fish in the draft tube have a pool of water that is sufficient to keep them alive until the tube is watered back up.  The fish recovery procedures for the draft tube are similar to the for the scrollcase. 

NAVIGATION LOCK

The navigation lock is usually shut down for maintenance in March each year.  The lock is shut down for two to three weeks.  The navigation lock is completely dewatered every five years for inspection and maintenance, and is partially drained in the other years.  When the lock is completely drained the fish must be recovered.  In the intervening years, when it is partially drained, there are several safety pools for fish refuges and no fish removal is needed.


Personnel Required
a. Crane operator.

b. Fishery biologist to coordinate the fish recovery activities.

c. Assistant fishery biologist and maintenance workers to assist with inspection and fish moving. 


Equipment
a. Crane and personnel-basket.

b. Personal protective equipment (including harness for personnel-basket).

c. Adult fish nets.

d. Five-gallon buckets.

e. 44-gallon plastic trash cans.

f. Seine or fish crowder panels

g. Cart for moving cans along the laterals.


Fish Recovery Procedures
 
Many areas within the lock retain sufficient water to keep fish alive.  However, there is a possibility for fish to occasionally get trapped in an area that is completely unwatered.  Water between the laterals maintains a depth of five feet or greater until the main chamber drain sluice gate is open.  When this gate is opened, the water level slowly subsides.  During this time, personnel should be on hand to inspect for the presence of fish.  If any fish are detected, the project biologist will decide if they need to be removed.  Using ladders, dip nets, buckets, and large plastic cans, fish should be either moved to areas of constant water, or netted and carried over the downstream bulkhead and released into the tailwater.  A cart can be used to move large cans along the laterals if needed.  

RECORD OF FISH RECOVERY OPERATIONS - Lower Granite Dam

Biologist in charge:  ______________________Date:________ Time: start ___________ end ________

Other personnel involved in activity: ______________________________________________________

____________________________________________________________________________________

Location: ____________________________________________________________________________

Purpose of unwatering/activity:  __________________________________________________________

____________________________________________________________________________________

Species and Counts of Fish Recovered (estimate only if necessary)

	Adult Salmonids Recovered

	Chinook Unclipped
	Live_______________________
	Mortality_______________________

	Chinook Clipped
	Live_______________________
	Mortality_______________________

	Coho
	Live_______________________
	Mortality_______________________

	Sockeye
	Live_______________________
	Mortality_______________________

	Steelhead Unclipped
	Live_______________________
	Mortality_______________________

	Steelhead Clipped
	Live_______________________
	Mortality_______________________


	Juvenile Salmonids Recovered

	Chinook Unclipped
	Live_______________________
	Mortality_______________________

	Chinook Clipped
	Live_______________________
	Mortality_______________________

	Coho
	Live_______________________
	Mortality_______________________

	Sockeye
	Live_______________________
	Mortality_______________________

	Steelhead Unclipped
	Live_______________________
	Mortality_______________________

	Steelhead Clipped
	Live_______________________
	Mortality_______________________


__________________________________________________________

Non Salmonids: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Problems and Comments:  ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________            
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