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SWT Navigation Project

» Maintain 9’ depth for @ 150 miles of navigation channel

» Maintain serviceability of existing infrastructure

» 5 Lock and Dams in Oklahoma
* All Locks are 110’ X 600’ single chamber
+ Lifts range from 20’ to 48’
» Average age of Locks is 42 years
» 3 to 18 Tainter Gates per Spillway

» Navigation Office and Marine Terminal

» Project Personal

» Project Office Staff
* 1 Project Manager — BLM
* 3 CE Tech - Hydrographic Survey Team
« 2 Support Specialists and 1 Student Aide
» Major Maintenance Unit
* 1 Fleet Maintenance Manager
* 1 Floating Plant with 8 crew members
* 7 Major Maintenance employees
» Lock and Dam Staff
» 2 Operations Manager’s
* 5 Maintenance Hub Mechanic’s
» 25 Lock and Dam Operators

» 1 Field Engineer assigned to Navigation
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7 – Office Staff

16 – Fleet

54 Authorized positions with currently 5 vacancies
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Located @ 43 miles south from Catoosa (head of navigation) at NM 401.4 on Verdigris River portion of the navigation system


Chouteau Lock and Dam 17

\
Spillway Bridge
3 Tainter Gates

':-./

Lock Char-nber

«Verdigris River
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Construction completed in 1970

3 mile man made channel


Chouteau Lock 17
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Looking upstream

Left 1600 acre island


Background

= 2009 Dewater Findings
» Ruptured Pintle Grease line
» Wear gap over 3/16” (normal under 1/207)
» Lubrication attempts unsuccessful
» Conclusion grease grooves worn smooth

= 2010 Planning

» Gather data/ parts list
Started procuring parts
Perused FY12 funding
LRL site visit

Jacking system plans
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= 2011 Top Anchorage
» Concrete breaking around embedded metal
» Measured 1/32” movement during operation
» Minimal movement on other Gates
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Severe wear - gap measured.192 left and .48 right (normal range .010 to .050)

Tried pumping grease and hydraulic fluid (pintle ball operating dry)

Recommendation – replace pintle ball and bushings within 2 years

FY10 and 11 – Procured almost $325K  which over $80K LRL assistance

Including pintleball and bushings, upper castings, link pins, gudgeon pins and bushings 

Movement - Left Gate .030 to .031 Right Gate .002 to .003


21 Day Scheduled Closure

= Purpose

» Repair worn Miter Gate pintle to prevent future damage to embedded
castings, eventual failure and unscheduled outage to navigation

= Scheduled work activities

Set/ pull Dewater Closure

Remove silt/ debris load

Erect/ disassemble Scaffolding

Install/ remove jacking guide assemblies
Disassemble/ reassemble top anchorage
Raise/ Lower Miter Gate

Replace Pintleball and Bushings
Replace Pintle grease lines

Replace Bottom Seals

Tension Diagonals and survey Miter Gate
» Re-surface Contact Blocks

» Fill-in/ weld guide mounting holes

» Spot paint @
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 The contact blocks were in really good condition since they were resurfaced 3 years ago

We were surprised the quion blocks mated up as well as they did




Work Crews

= Major Maintenance Unit (Fleet)
= Maintenance Hub (Mechanics)
» Lock Operators

» Electrical Section-(Elegtricians)
» Salety Office Representatives
» Navigation Field . Engineer

= Structural Engineer

= MVK Dive Crew (Pre-dive Inspection)

= SWL Dive Crew (Set Closure)
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25 workers daily and up to 35 to personnel on site at times

13 Fleet

5 Mechanics

5 Lock Operators

2 Electrician

4 Managers

2 Engineer

2 Safety Reps

2 CE-Techs
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The closure went remarkably smooth, this is only the 3rd time a closure has been set on these Gates and both times before they had a very hard time.  The picture in top right corner is a MVK diver performing a dive inspection a couple weeks prior to Dewater.  Their scope consisted of clearing silt/ debris from center post receiver, stop log sill and recesses; and to thoroughly inspect receiver for damaged metal, sharp edges or anything that would interfere with setting center post.  Diver’s found overlapped metal surfaces welded onto embedded metal on one side where stop log sill meets receiver slot.


Center Post Receiver
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Added additional rubber to center post where stop log rests

Tight seal
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Engaged Safety Office early in planning stage of project.  Worked together to resolve several issues prior to execution of project such as equipment operations on Miter Sill, grounding of Generators and etc…  S.O. volunteered to take the lead on erecting scaffolding, we provided crane operator, rigger, welder and 2 mechanics, and they did the rest.  They were truly a benefit to have on site throughout the dewater.


Safety Measures
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End of Miter Gate spring hinged gate 

Harness Rack – protect equipment for elements, resolves tripping hazard

Lockout Tagout and Hazardous Control of Energy – this worked a lot smoother than expected 

No matter how much you plan and prepare there’s always something to surprise you.


Unexpected Hazard
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No AHA on this hazard

This dude showed up on the 10th day

One of our safety representatives was startled on his way back up scaffolding on the 5th flight handrail

This was mid morning after numerous individuals had been up and down scaffolding


Pintle Repair Decision Tree

Sonad)

= Unknowns = o142
yis ] (Bt Miter Gates) Aug 20-21
» Condition of Castings
* Upper damaged — extended closure e
* Lower damaged — show stopper
» Parts match As-Built Drawings é i — ‘ .
* Incorrect size bushing Auaz
» Top Anchorage Disassembly
* Mule Head Disassembly Lot o
Aug 2324
Right Miter Gate
DayB&T
Aug 25-26
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Center Post was dropped during last dewater and we have divers on way to inspect the underwater receiver to ensure it is still clear and not damaged.  If damaged this could extend amount of time to do initial unwatering due to requirement for extra packing and chinking.

Do to multiple issues in finding contractor to fabricate the Guides to lift Gate, we have a July 31st delivery date. While we are optimistic that PARFAB (Local) will meet deadline, we can not proceed without these parts.

If As Built drawings are incorrect we could have ordered wrong size bushings and this would mean stopping and watering back up. Item underwater and covered inside casing and no way to verify.

If upper casting is damaged then it would require that casting be cut lose this would mean either an extended closure or that we stop water back up.

If lower casting is damaged then it would be a show stopper. We are not prepared to jackhammer out and replace and pour to elevation lower casting at this time.
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Installed Upper Gate Guides prior to closure


Qty [Description Size Unit Price

5 |Cylinder RR20024 200 ton $14,152.00f $70,760.00

Total: $95,478.59 R b 2

1]
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About $170K for entire system including Upper and Lower Jack Guides assemblies, 5-Jack Stands, Shims, and Shim Racks


Top Anchorage Dlsassembly
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Armor and concrete wall removed prior to closure

Use burning bar to blow large hole in pin, finish up with arch gouger

Pack ice in hole, used liquid nitrogen as well and push out- rotate link bar assembly 

Link Pins $1150 ea


Raise Miter Gate

-
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Had a few minor issues, had to cut stainless lockwall grating support 

The pintleball was stuck in bushing until gate was lifted @ 12”, it fell out

At @ 8” on second gate lift we had a brief delay
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4 snakes


Pintleball and Bushing Removal
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After snake removal, the pintleball came out easy

Did have a hard time getting all set screws out of casting without breaking them.  We broken a couple and had to drill them out.

Plan A – Heat castings and cool (dry ice) bushing


Bushing Removal
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Plan B – Drill bushings to install pulling devices – cool bushing with liquid nitrogen

Plan C – Cut out bushing




B
Pintleball and Bushing Installati
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Grease grooves were completely worn down on Left wall bushings in pic.  The pintleball had been turning in castings

Upper and lower castings were in good shape, some grooves were noted on left wall embedded casting but not severe

Good thing we were able to replace when we did




_gwer_;_ Miter Gate
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Froze link pins in dry ice

Installation went smoothly


Success
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How we measure success
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Bottom Seals – Tension Diagonals – Replace flex pintle grease lines with rigid – Spot Paint

Knocked 3 to 4 days off scheduled since we didn’t have to re-surface quion blocks


16th Day Pulling Closure
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Indentified in 2009, 
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Spemahzed Tools (cont)

BUILDING STRONG,




Questions ?

B
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