Activity: Keystone Tainter Gate Repair
Activity Hazard Analysis
Analyzed by : Sherman Jones

        Date: 27 February 1995

PRINCIPAL STEPS
POTENTIAL SAFETY/HEALTH HAZARDS
RECOMMENDED CONTROLS

Identify the principal steps involved and the sequence of work activities
Analyze each principal step for potential hazards
Develop specific controls for each potential hazard.

1.  Ensure Lake is below Elevation 719'.



2.  Gather equipment and tools required for complete job. (sand blaster, sand, welder, air compressor, power washer, fall protection equipment, safety net if used, paint, grinders, needle guns, putty knives, metal stiffeners, welding rod, supplied air blasting hood, fuel for air compressor and welding unit, barge, truck, john boat, two-way radios, weight for load testing, acetylene cutting torch, welding blankets, welding goggles, hoods, gloves, safety glasses safety shoes.)
Smashed fingers, strains, sprains, falls, cuts and bruises.
Use proper lifting techniques, wear gloves, safety shoes, and glasses/goggles.

3.  Transport equipment to appropriate work locations.
Smashed fingers, , strains, sprains, falls, cuts, bruises, vehicle collision, and drowning.
When loading, trailering and launching barge, use proper lifting techniques, wear PFDs, drive safely.  While operating barge and john boats, all safe boating practices should be followed.  While transporting tools, equipment, safety nets and fall protection equipment, use proper lifting and carrying techniques.  Monitor weather conditions and delay work if rain, wind or lightning is likely.

4.  Install fall protection equipment (attach horizontal cable to anchor points).
Slips, trips, falls

Crushing due to inadvertent tainter gate movement.

Incorrect anchor strap placement.
When climbing over/under gate control machinery ensure enough clearance for movement.  Stay inside handrail do not lean out over hand rail.  Lock Out/Tag out tainter gate controls.  Do not connect anchor straps to hand rails.

4 a.  Attach vertical lifeline and rescue line to carabiner and attach carabiner to horizontal cable.
Slips, trips, falls
When climbing over/under gate control machinery ensure enough clearance for movement.  Stay inside guardrail, do not lean out over handrail.

4 b.  Workers don full body harness.
Slips, trips, falls
Ensure safe footing.  Have second person assist with harness.

4 c.  Throw end of vertical lifeline to pier nose.
Slips, trips, falls
Do not lean over guardrail.  Assure personnel are clear prior to throwing line.

4 d.  Descend ladder to pier nose.
Slips, trips, falls
Use 3-point anchor system when descending ladder.  One person should remain topside to man the rescue line, if needed.

4 e.  Assemble and secure fall protection equipment for worker.
Slips, trips, falls
Use another person to assist worker in attaching lanyard to harness and rope grab to vertical lifeline.  Have worker double check rope grab operation (insure up arrow points up on grab and that grab works freely in up direction only). Inspect fall protection equipment before using it.

5. Launch john boat in river.
Slips, trips, falls

Vehicle collision.

Drowning
Drive safely and defensively.  Use caution while maneuvering trailer when launching boat.  Wear PFDs/carry handie talkies for communication.

6. If using safety net install cable for attaching netting to, (cable will be spooled from barge to one trunnion arm across to other trunnion and back to gate hitch pin on front of gate, after cable has been looped around pivot points and slings cable will be terminated at both ends via a turnbuckle to adjust for slack in cable).
Slips, trips, falls
John boat will be in stilling basin for retrieval of personnel if needed.  Workers on weir will be tied off to barge and have PFDs on.  Workers on trunnions will have fall protection on.  Lock out/Tag out tainter gate to prevent inadvertent operation.  Adjust rope grab to keep anchorage vertical as possible.  Person on pier nose should help manage the rope.  Keep rope grab above shoulder height if possible.  Use 3-point anchor system when moving on gate.  Wear gloves and eye protection.  drink plenty of fluids (have water in cooler at barge and nose of pier and in john boat).  Attach rope to cable for pulling into position.  In case of a fall, the person topside will use rescue line to pull worker to the trunnion arm.  The worker will have to regain footing on gate.  If the worker is unable to do so, then outside help will be called by radio.  Outside help would be local police or fire department.  Use of double locking safety hooks and caribiners will reduce the likelihood of cables and connections coming loose.

7.  Install safety net (safety net will be lowered from catwalk and positioned to be attached to outside pivot points on trunnion arms and then moved down trunnion arms to bottom of gate on weir, net will have to be attached to cable then using rope pull net to other side for attachment).  Before installing safety net, inspect net for damage, frayed cordage, inspect safety hooks and connections integrity. Netting mesh openings should not measure any more than 36 in per square, or a 6" x 6" opening.  All mesh crossings should be secured to prevent enlargement of the mesh opening.  All new nets shall be tested to 17,500 ft-lbs and should have manufacturer's label indicating such testing.  Each net (or section) shall have a border rope for webbing with a minimum breaking strength of 5,000 lbs.
Slips, trips, falls
Workers on catwalk should not lean over handrail when handling safety net.  Care should be taken when lowering net down to trunnion pivot points to not tangle articles of clothing, legs, and arms into netting.  Net should be slowly lowered to trunnion.  Net should be partially opened on catwalk to allow for smooth movement over handrail.  When attaching net to cable ensure all hooks go over cable with opening of hook on bottom and that mouse on hook closes completely.  Do not get into net while attaching to cable.  Ropes will be attached to end of net to allow workers on pier to guide net to piers.  Workers on piers should not pull on ropes, the netting should be lowered from workers above.  There should be at least one person on each side of netting while lowering netting from catwalk.

8.  Testing of installed net (safety nets shall be tested in the suspended position immediately after installation and before being used as a fall protection systems, whenever relocated, after major repair, and when left at one location at not more than 6 month intervals).  Test shall consist of dropping a 400 lb weight from at least 39 inches from the highest working/walking surface at which employees are exposed to fall hazards.
Slips, trips, falls


Use small sandbags to make up weight in test drum.  Use personal fall protection for workers while testing net and removing drum after test.  Attach 2 ropes to test drum, one to be used for drum removal from net.  Do not allow anyone under net while testing or near cable which net is attached to.  Do not use a defective net.

9.  Sand blasting gate.  Sand blaster will be located on catwalk with at least one person dedicated to maintaining eye contact with the person performing blasting and also keeping sand hopper filled
Slips, trips, falls, eye injury, lung injury, ear injury and heat exhaustion.
Use of air supplied hood for blaster operation.  Attachment of rope to sand blast hose to assist blaster with handling of hose.  Use of supplied air breathing machine.  Use of earplugs.  While blasting on gate do not move around before allowing air to clear from blast media.  Change face shield frequently to allow for good vision with hood on.  Rotate workers during blasting.  Perform good housekeeping, sweep areas and do not contaminate drinking water with blast media.  Monitor outside air on person doing blasting.  Move slowly over metal surfaces that have blast media on them (try to keep them clean).  Wear protective clothing while blasting.  Do not direct blast hose onto safety net (if possible protect area of net near blasting operation with cover while blasting.)  Inspect blasting equipment and safety apparel before use.  Use of bunny nose respirators for workers near blasting operations if prevailing winds moves blast toward them.  Use of only approved metal gasoline cans for fuel for air compressor. (Do not smoke while handling fuel).  While raising and lowering blast hose air will be turned off to blasting tank.

10.  Welding on gates.  Both welding machines will be on catwalk.  One welder is a 480v unit and the other is a gasoline engine driven unit.
Slips, trips, falls, eye injury, and electrical shock.
Use of welding leathers, gloves, and welding hood.  Attachment of rope to welding leads to assist welder with handling of leads.  Use of only approved metal gasoline cans for fuel for welding machines.  (Do not smoke while handling fuel).  Welding will be done from all positions so welders should not place themselves in danger of cramping or muscle strains.  One person will be dedicated to maintaining contact with welders and monitoring machinery and making adjustments if necessary.  Ground lead should be firmly attached to welding surface.  Respirators will be used by welders if necessary.  Other workers should not look at arc while welding is in progress.  Welding blankets should be placed on safety net below welding and grinding operations.  While raising and lowering leads welding unit will be turned off.

11.  Painting gates 
Slips, trips, falls, and eye injury.
Care should be used when handling paint thinner keeping away from flames or hot gases or welding. (do not smoke while handling paint thinner).  Use gloves while mixing and thinning paint.  Only give the painter a small amount of paint at a time while he is painting (1/2 gallon).  Do not paint yourself into a corner or an area you can't easily get out of.  Attach paint brush to paint can with short cord.  Have a person on pier or catwalk raise and lower paint and brush to you as needed.  Do not try to carry open can of paint and walk on trunnion arm at same time.  Paint can should have lid on while in transit.  Wear goggles while handling paint and thinner.

12.  Washing of gates.
Slips, trips, falls, and eye injury.
One person will be dedicated to maintaining power washer unit and keeping eye contact with person washing gate.  Rope will be attached to washer wand to assist washer in handling wand.  Use of non skid sole boots will be used to control sliding on wet metal surface.  Safety goggles and rain suit will be used to protect person washing gate.  While raising and lowering wand power washer should be turned off.

13.  Removal of safety net.  (Rope will be attached to each outboard corner of net to assist with removal of net. All safety hooks will be removed from cable from one trunnion arm then person on opposite trunnion will pull net towards his side then he can remove the safety hooks from the outboard or downstream cable.  All safety hooks can be removed from his trunnion and then safety hooks from upstream end of net can be removed and ropes can be used to pull net up to catwalk or lowered to weir for removal which ever method works best.)
Slips, trips, falls
Some basic controls should be used in removal of net as outlined in installation section (section 7).

14.  Removal of safety net cable.

## any work on gate we should follow guidance in Section 6.
## Slips, trips, falls
Some basic controls should be used in removal of cable as outlined in installation section (section 6).

15.  Removal of john boat.
Slips, trips, falls

Vehicle collision

Drowning
Some basic controls should be used in removal of john boat as outlined in launching section (section 5)

