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           29 March 2012
MEMORANDUM FOR RECORD
SUBJECT:  Fish Mortality
1. In response to your correspondence of 22 March 2012, with regards to the Fish Mortalities which were discovered in the Navigation Lock at Little Goose on 12 March 2012.  We are extremely disappointed that any mortality occurred and want to assure you that every effort had been made to prevent those which did occur.  We are committed to make every effort possible to prevent the reoccurrence of any fish related mortality.  The current Little Goose Lock and Dam Facilities Unwatering and fish handling plan dated January 2011 was followed to the letter, and remains effective and correct.
2. The work performed this year during the Navigation outage is called a Periodic Inspection, which occurs every five years.  The last inspection occurred in 2007 where water leakage concerns were again raised.  As part of that inspection, it was stated that there are known problems with water leakage in the Navigation Locks, during the last Periodic Inspection it was discovered that it was not possibly to completely dewater the drainage culverts due to failed water stops and cracks in the structure allowing more flow than the dewatering system pumps were designed to remove.  (See Memorandum below)
3. Knowing these would be a continued problem since no repairs have been made to correct the leakage problems since the last inspection; the project rebuilt the unwatering pumps, and borrowed 3 additional submersible pumps from other projects within the district to permit the complete dewatering of the lock during this outage.
4. The difficulties the project faced were immense and required full time monitoring of the pumping process, the project added an extra operator onto the overnight shifts just to ensure an uneventful dewatering of the Lock and culverts.
5. A chronology of events which occurred during the outage follows:
a. Little Goose Project placed the floating Bulkhead in the Navigation Lock lower sill on Tuesday 6 March 2012
b. On Thursday 8 March the dewatering had proceeded to the level where fish rescue could begin.  The Project Biologist and his staff monitored the lock floor for fish and at that time no fish were observed.  Following the Little Goose Lock and Dam Facilities Unwatering and fish handling plan the project staff had no further concerns for fish related recovery operations until the water levels within the culvert system were lowered to a level were additional recovery efforts could continue in the drainage culverts and laterals.
c. During the weekend of 9 thru 12 March the Operations staff monitored the continued dewatering. 
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d. Early on Monday morning 12 March, the graveyard operator discovered that  one of the pumps had failed and the water level had began to rise, as it was dark it was difficult to determine how high the water had risen, but they did not believe it had risen enough to allow fish back onto the floor of the locks.  The Graveyard operator took corrective action by opening the drain valve into the Powerhouse sump farther to compensate for the failed pump.
e. When project staff resumed work that morning it was determined that the leakage flows from the failed water stops and cracks had likely increased significantly since the attempt to dewater in 2007.  The additional pumping capacity was insufficient to dewater the drain culverts.
f. At approx 0800 12 March, the Chief of Operations for the project entered the Lock Floor setting up the equipment needed for the periodic inspection for March 13th.  During this initial walk through of the lock chamber the mortalities were noted.
g. The dewatering efforts continued through relocating pumps down into the culverts in another attempt to fully dewater the culverts.  This attempt was again not successful.
h. The project biologist was off site the week of March 12th thru the 15th, when he arrived on site March 19th the project Chief of Operations informed him of the mortalities found within the Lock Chamber where he then filed the report generating this request.
6. The project is more fully aware of the increased leakage and continual failure of water stops within the Navigation Lock and as a result, the process we will utilize in the future for the unwatering operations will be similar to the existing unwatering plan with additional actions written-in to reflect the known challenges and to prevent any fish mortalities.
7. It is our goal to initiate significant repairs to the failed waterstops in the next couple of years. The 2007 report surmised that the original copper bi-fold monolith joint waterstops failed early on due excessive monolith joint movement.  Numerous attempts have been made to repair the water stops, including replacement waterstops constructed by pumping acrylimide grout (chemical) in a pre drilled 6- inch diameter hole drilled to bedrock along the joint, two feet back from the chamber face.  Joint leakage has continued to increase and is now known to be causing deterioration of the concrete along joints, lift lines, and cracks.  Water pools between monolith buttresses causing settlement. An internal waterstop between monoliths joint 4 and the upper sill block has the potential to fail and flood the gallery and the powerhouse has been identified as the most serious concern.  A complete failure of the monolith '22/24 joint waterstop was repaired during the March lock outage in FY 06 for approximately $200k.  A report on waterstop repairs in the navigation lock was started in FY 06 and was to be completed once testing and monitoring was complete. It is unknown when that will be, without funding. 
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Approximately $250k was spent in FY07.  A smaller amount may be spent to continue with investigation of waterstop repair methods and testing of materials in FY08.  A PO contract was awarded in FY07to test methods and materials for lock monoliths joints.  A larger contract to accomplish additional waterstop repairs is anticipated in FY 15.
8. Finally, it has been noted that the floor slabs in the bottom of the lock chamber are tilting and shifting during routine lock operation.  These slabs are believed to be tilted enough to allow fish to seek refuge under them, but make it impossible to rescue any fish that do find their way under the slabs.  The project’s opinion is that the mortalities observed and reported came from within these locations after the initial fish rescue occurred.
9. If more information is needed please contact me at (509) 399-2233 ext. 253.
Encl





MARCUS J. SMITH






Chief of Operations
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23 March 2007
MEMORANDUM FOR Engineering Division Files
SUBJECT: Little Goose Lock and Dam Navigation Lock Inspection
1. The subject inspection did not cover all areas of the culvert system due to an increase in leakage.  The existing 12-inch piping and pumps used to unwater the drain valves could not keep up with the leakage even with the installation of temporary wooden dams in both the lockside and riverside culverts in monolith 14.  The inspection team could not inspect the lower end of the lock from monolith 14 through 32, in both culverts, as well as the two drain valves.  An option might have been an inspection using a small boat, but the Project did not have one ready.  This is an unacceptable condition as this lock has concrete damage related to foundation conditions that needs to be monitored periodically to determine if the damage is worsening.

a. The leakage is coming from the failed waterstop in the navigation lock monolith 2/4 joint; the north side of the upper sill block adjacent to navigation lock monoliths 2 and 2; and many other monolith joints waterstop failures on both sides of the chamber.  These waterstop failures allow bank storage to occur during lock operations.  When the lock is unwatered the stored water flows back into the dewatered lock.
b. There is additional cracking in the south and north leaf of the miter gate pintle assembly.  Structural Design is recommending more frequent monitoring and some temporary repairs at the next lock outage. It is recommended that until these repairs are permanent more frequent inspections will be necessary.
2. Little Goose Lock and Dam navigation lock was inspected on 15 March 2007.  This inspection is part of the District's Dam Safety Program and is performed on a 5 year frequency.  The last navigational lock inspection was performed on 12 March 2002.  Individuals participating in this inspection were as follows:
Bob Berger CENWW-EC-D-GT Dam Safety Program Manger

Jana West CENWW-EC-D-GT Civil/Geotechnical Design

Bill Harrison CENWW-EC-D-GT Geologist/Geotechnical Design

Sean Milligan CENWW-EC-H Hydraulic Design

Chuck Palmer CENWW-EC-D-ME Mechanical Design

Charles Fano CENWW-EC-D-GT Civil/Geotechnical Design

Steve Tatro CENWW-EC-D-GT Materials/Geotechnical Design

Bob Hollenbeck CENWW-EC-D-ST Chief, Structural Design

Eric Walton CENWW-EC-D-ST Structural Design

Danielle Stephens CENWW-EC-D-ST Structural Design
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3. The inspection team divided into two groups to cover all areas of the navigation lock.  The first group consisting of a mechanical and several structural engineers who inspected the upstream fill valves and also performed HSS inspections.  The second group consisted of hydraulic, civil, material, geotechnical, and structural engineers inspecting the lock chamber, laterals, portals, and downstream miter gate. Both groups inspected both sides of the culverts from monolith 2 through 12.  The team was lowered down into the culverts by a man basket through the fill valve on the south side. The lock chamber was accessible from the downstream tailrace via the floating bulkheads and ladders.
4. In most areas that the team was able to inspect there were no new major distress revealed in the concrete culverts, laterals, and chamber area that had not been addressed in prior navigation lock inspections.  Some typical conditions as well as exceptions are described as follows:
a. Lock Chamber: Cracks were again noted in the lock chamber, on at least laterals 6 through 11 in the top of the concrete lateral surface.  Most had one or two cracks located near the center of the structure.  There were some other cracks and spalls in the north chamber wall, especially in monoliths 28 and 6 that had been reported on before.  Photos were taken of these areas for future reference (see enclosure 8).
b. Culverts: Erosion damage by cavitation in the concrete culvert walls immediately downstream of the fill valves has occurred in the past. The lockside culvert wall was repaired in March 1999 and the riverside culvert wall was repaired in March 2001.  It was noted in the first repair that the steel lining in monolith 2 ended a few inches shy of the joint and so a small sliver of concrete had broken out leaving a gap.  This gap is believed to have started the original cavitation damage.  In the first repair this was not fully understood.  In the second contract an 8 foot vertical metal tube was attached to both sides of the culvert walls at the joint.  Some of the shotcrete in the 1999 repair failed soon after installation due to the leakage past the monolith joint.  This surface irregularity is located on the north side in monolith 4 just past the joint.  This failed section of the repair along with a gap at the monolith joint has caused additional cavitation damage in this culvert. This damage should be repaired, but to be successful it may have to wait until after the joint leakage is taken care of.
(1) During this inspection we had two engineers that were to update sketches from the 2002 inspection report with current conditions (see enclosure 5).  The team was unable to do anything past monolith 12 due to the culverts being flooded, so only monoliths 2 through 12, in both culverts, were inspected instead of monoliths 2 through 30.  The general consensus was that there was no appreciative increase in cracks, spalls, or other damages.
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(2) The leakage at the monolith 2/4 joint allows water to cascade down on the individual inspectors making it difficult to inspect the damaged lockside monolith joint.  It is recommended that the waterstops be reestablished at this joint on both sides of culverts.  The monolith 2/4 joint produces a lot of leakage within the culverts, more than other monolith joints.  The majority of the water from inside the chamber is coming from leakage at the upstream sill block, north side. Most monolith joints and cracks that produce water are tight with no active movement.  The leakage at monolith joints in the culverts and lock chamber indicates failed waterstops.
(3) Photos were taken of the leakages at the monolith 2/4 joint and other areas of know cracks and spalls in monolith 2 through 12 (see enclosures 8 and 10).
c. Laterals & Portals: The first set of portals in Lateral No. 11 show the worst cavitation damage.  The Project, during the 1991 lock outage, made repairs to some of the damaged portals.  The inspection team has been monitoring the repairs and the continued cavitation damage.  Other inspectors will provide information on these conditions in their trip reports.
d. Miter Gate:  The only concrete damage that was noted was a small spall located on the right miter gate leaf pintel assembly's concrete lower sill in monolith 32.  No action is required. The cracks in the miter gate pintel hub assembly was viewed, but will be reported on by Bob Hollenbeck.
5. Drawings of the navigation lock filling and emptying system in section and plan view can be found in enclosure 7.  Also included are photographs taken during this inspection that are presented for comparison purposes (see enclosure 8).
6.   If you have any questions about this inspection or its recommendations, please contact me at 509-527-7622.







/s/ 11 April 2007

ROBERT M. BERGER, PE

Dam Safety Program Manager
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There are a few slabs located along the north wall of the chamber that are tipped due to loss of supporting gravels. This one is located adjacent to monoliths 12 & 14.

.

